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PREFACE 

TO 

THE    SECOND   EDITION. 


A  SECOND  edition  having  been  called  for^  I  have  en- 
deayoored  to  render  the  present  volome  less  unworthy 
of  the  public  attention  hj  a  careful  revision  and  cor- 
rection of  the  text,  and  especially  by  availing  myself 
of  the  valuable  suggestions  of  several  firiends,  as  well 
as  of  those  criticisms  in  periodicals  which,  from  bear- 
ing any  evidence  of  honesty,  fairness,  or  ability, 
seemed  deserving  of  notice.  I  have  thus  been  led  to 
make  many  additions,  besides  numerous  lesser  alter- 
ations ;  —  but,  to  no  modification  of  the  essential  ar- 
gument, which  it  is  hoped  those  changes  will  only 
render  more  clear  and  forcible. 

My  Third  Essay  more  especially,  having  been 
publicly  adverted  to  by  Mr.  W.  J.  Hamilton,  P.G.S. 
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in  his  anniversary  address  to  the  Geological  Society, 
1856, 1  have  felt  it  necessary  to  revise  carefully  the 
points  in  which  he  has  criticised  my  argnment, 
(though  in  no  instance  impugning  my  facts,)  while  he 
has  given  a  flattering  general  commendation  of  the 
object  and  tenor  of  my  work. 

At  the  same  time,  I  cannot  help  remarking  as 
curious,  how  eagerly  eminent  geologists  seem  to  single 
out,  for  the  display  of  their  controversial  zeal,  the  ob- 
noxious topic  of  the  Development  hypothesis,  which, 
after  all,  Idonoi  maintain. 

With  regard  to  some  pomts  more  properly  of  a 
theological  kind,  I  could  have  wished  to  add  further 
elucidations  of  them,  especially  as  in  some  quarters 
my  meaning  has  been  considered  ambiguous,  and 
perhaps  some  misapprehensions  entertained  with 
respect  to  it;  but  finding  it  impossible  within  the 
necessary  limits  to  discuss  such  points  as  they  de- 
serve, I  have  contented  myself  for  the  present  with  a 
few  verbal  corrections  to  render  the  meaning  clearer, 
in  the  hope,  at  a  future  time,  of  going  into  such 
discussion  in  another  series  of  essays. 

In  the  origmal  Appendix  (No.  L),  I  had  annexed 
some  elucidations  of  the  logical  principles  of  the  argu- 
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ment  espedallj  as  bearing  on  the  theory  of  Induction. 
In  this  edition,  I  have  added  some  further  remarks 
in  order  to  point  out  the  connexion  between  the  views 
here  adopted  and  those  of  Kant  and  some  other 
metaphysicians. 

One  or  two  other  additional  illustrations  of  difierent 
parts  of  the  argument  are  also  annexed. 
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The  three  following  essays,  though  somewhat 
connected  in  subject,  are  yet  each  distinct  and  com- 
plete in  themselves,  having  been  originally  composed 
at  different  times  and  with  separate  objects.  Hence 
there  will  probably  be  found  in  some  parts  repetitions : 
bat  on  the  whole  it  appeared  preferable  to  allow 
these  to  remain,  rather  than  by  omissions  and  altera-* 
tions  to  render  less  complete  and  continuous  the 
argument  of  each  essay  in  itself.  And  the  few 
topics  which  belong  to  them  in  common  will,  in  most 
cases,  be  found  treated  under  somewhat  different 
aspects,  according  as  the  particular  argument  in 
each  instance  required. 

The  First  Essay  consists  mainly  of  an  amplification 
of  a  few  paragraphs  in  my  paper  '^  on  Necessary 
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and  Contbgent  Tmth''  in  the  Oxford  Ashmolean 
Memoirs,  1849,  in  reference  to  which  I  felt  it 
desirable  to  explain  and  illustrate  more  fuUj  some 
points  there  but  imperfectly  treated ;  as  well  as  some 
other  topics  related  to  them,  and  which  have  of  late 
years  been  the  subject  of  considerable  discussion: 
some  of  which  were  also  considered  in  my  work  on 
<'  the  Connexion  of  Natural  and  Divine  Truth/' 
1838.  More  precisely,  the  subjects  of  the  primary 
grounds  of  inductive  reasoning,  and  the  theory  of 
Causation,  have  long  since  appeared  to  me  to  be  com- 
monly involved  in  much  confusion  of  thought,  which 
has,  as  I  think,  been  rather  increased  than  diminished 
by  some  recent  discussions  from  which  we  might  have 
hoped  for  greater  enlightenment;  —  and  which  ap- 
pears to  me  to  be  the  source  of  many  unhappy  diffi- 
culties and  objections  connected  with  the  so-called 
doctrine  of  ''  final  causes,"  and  the  evidences  of  na* 
tural  theology  generally. 

To  the  object  of  clearing  up  some  of  these  diffi- 
culties, and  inculcating  better  views,  some  parts  of 
my  former  work  last  referred  to  were  devoted :  And 
to  the  argument  there  pursued  (so  far  as  I  am  aware) 
no  substantial  objections  have  been  alleged.    Yet  the 
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fireqaent  repiodaction  of  the  same  original  confosion 
of  language  and  thought,  in  otherwise  able  and 
yaluable  writii^  at  the  present  dajr,  renders  it  not 
useless  to  recall  attention  to  some  of  those  considera- 
tions bj  which,  I  believe,  the  whole  subject  is  put  on 
a  more  satisfactoiy  and  unobjectionable  basis. 

Manj  of  these  topics,  it  will  be  evident  at  first 
sight,  are  coextensive  with  those  so  elaborately  and 
profonndlj  treated  in  Dr.  Whewell's  Philosophy  of 
the  Inductive  Sciences  and  in  Mr.  Mill's  Logic.  If 
I  have  made  very  few  specific  references  to  either  of 
those  treatises,  it  has  arisen  from  no  want  of  respect 
or  conaiderati<m  for  either  of  the  distinguished 
authors ;  but  rather  from  an  opposite  feeling  of  high 
general  esteem  for  the  ability  with  which  they  have 
treated  the  subject,  I  entertained  an  unwillingness 
to  appear  to  enter  into  direct  controversy,  in  some 
material  questions  on  which  I  have  been  constrained 
to  hold  opinions  somewhat  differing  from  those  of  both 
writers,  though,  in  general,  more  nearly  coinciding 
with  the  latter. 

If  the  grounds  on  which  I  maintain  my  views  shall 
be  found  sufficiently  indicated  and  explained,  I  trust 
the  candid  reader  will  be  as  well  prepared  to  come  to 
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an  unbiassed  opinion  on  the  points  in  question  as  if 
thej  were  urged  with  a  greater  degree  of  critical  de- 
tail; and  the  opinions  which  I  controyert  will  be 
equally  marked  out,  without  more  minute  reference  to 
the  particular  authors. 

The  Second  Essay  was  called  forth  by  a  perusal  of 
the  two  able  and  interesting  works  on.  the  question 
of  the  Plurality  of  Worlds,  which  haye  of  late  at- 
tracted such  an  unexpected  degree  of  public  atten- 
tion ;  an  interest  which,  eyen  up  to  the  moment  of 
bringing  out  this  yolume,  does  not  appear  to  haye 
abated,  if  we  may  judge  from  the  numerous  other 
publications  since  announced  on  the  same  question. 

With  respect  to  the  author  of  the  *'  Essay  on  the 
Plurality  of  Worlds,"  while  it  would  be  absurd 
to  pretend  ignorance  of  his  real  eminence,  I  haye 
throughout  felt  it  would  at  the  same  time  be  im- 
proper to  refer  to  his  opinions,  otherwise  than  as 
those  sustained  by  the  masked  character  under  which, 
doubtless,  for  the  greater  freedom  of  such  discussion, 
he  has  thought  fit  to  yeil  academical  dignity. 

The  controyersy  itself,  as  to  the  question  of  inha- 
bited worlds,  appears  to  me  of  comparatiyely  little 
moment :  it  is  rather  for  the  sake  of  more  general 
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considerations  inToIved,  that  I  have  been  led  to 
enter  into  the  discussion^  and,  in  some  measure^  to 
hold  the  balance  between  the  two  disputants.  Those 
broader  principles  are  closely  connected  with  the 
subject  of  the  First  Essay. 

The  collateral  questions  introduced  into  the  Second 
Essay  have  also  an  immediate  bearing  on  the  subject 
of  the  Third.  The  inquiry  into  the  present  condition 
of  planetary  worlds  is  closely  connected  with  that  of 
their  past  state  and  probable  origin ;  and  this  with  the 
gmeral  question  of  the  history  of  ereatUm,  so  &r  as  it 
can  be  traeed  on  physical  grounds.  But  this  subject 
again,  is  one  which  has  of  late  years  extensively  oc- 
cupied the  public  attention ;  especially  from  the  ex- 
traordinary popularity  attained  by  the  *^  Vestiges  of 
the  Natural  History  of  Creation,"  and  the  contro- 
Tennes  to  which  that  work  has  given  rise.  In  those 
controversial  discussions,  it  cannot  but  be  matter  of 
regret  that  so  acrimonious  a  tone,  little  suited  to  eli- 
citing  the  truth,  should  have  been  adopted  by  some  of 
the  writers.  Hence  it  seemed  to  me  that  a  more 
calm  and  philosophical  analysis  of  the  whole  question 
was  much  needed ;  and  in  some  measure  to  supply 
such  a  review  of  the  general  principles  and  grounds 
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on  which  all  speculations  of  the  kind  should  be 
conducted,  as  well  as  to  examine  dispassionately  into 
the  alleged  religious  bearings  of  any  theories  by 
which  some  part  of  the  steps  and  processes  of  creation 
might  be  explained,  has  been  the  aim  of  the  Third 
Essay. 

It  should  perhaps  be  observed  that  if,  in  those  pas- 
sages where  I  have  spoken  of  the  evidences  of 
natural  theology,  I  have  professedly  restricted  my 
remarks  to  the  physical  portion  of  the  argument, — 
it  is  not  from  at  all  disparaging  or  overlooking  the 
moral  and  metaphystcal  portions,  that  I  have  not  ad* 
verted  to  them,  but  solely  because  they  are  not 
immediately  connected  with  the  more  direct  object  of 
these  Essays. 

A  similar  remark  ought,  also,  to  be  made  with 
respect  to  the  very  brief  and  inadequate  mention 
made  of  some  other  points  of  deeper  import  to  the 
belief  in  revelation ;  to  which  I  could  willingly  have 
devoted  a  more  extended  discussion  than  it  was  pos- 
sible within  my  present  limits  to  give  them. 
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ESSAY  I. 


ON  THE  spmrr  of 
THE   INDUCTIVE   PHILOSOPHY. 


§  L  —THE  INDUCTIVE  PEINCIPLE. 


Galileo,  1590. 

**  Opmionmn  commenta  delet  dies, 
NatunB  judida  confirmat.**  —  Cic. 

The  characteristic  nature^  genius^  and  grounds  of  introduc- 
tory re- 
the  indactiye  philosophy  have  been  much  discussed  marks. 

of  late  years^  and  under  considerable  varieties  of  as- 

peet^  by  different  parties.    Whilst  some  have  carried 

out  their  yiew  of  its  principles  into  metaphysical 

abstractions  often  hardly  intelligible,  others  have 

aoii^  to  narrow  them  to  the  results  of  mere  sen- 

B    2 
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sible  experience;  and  whilst  the  one  would  connect 
its  aims  with  a  higher  intellectual  philosophy,  eyen 
verging  on  the  mystical,  the  other  school  would 
lower  its  objects  to  the  mere  empire  over  matter, 
and  the  attainment  of  utilitarian  ends. 
DUtinctfon       More    precisely,    an    inquiry  into  the   essential 


tionsand  grounds  and  principles  of  induction  involves  the 
general  question  of  what  has  been  termed  ''the 
fundamental  antithesis"*  of  sensations  and  ideas, 
facts  and  theories;  in  a  word,  of  two  essentially 
distinct  and  independent  sources  of  all  knowledge, 
the  external  and  the  internal — observation  by  the 
senses,  and  ideas  originating  in  the  mind  itself; 
while  it  is  only  by  the  application  of  the  latter  to 
reduce  to  system  the  materials  supplied  by  the 
former,  that  any  real  philosophical  theory  can  be 
constructed,  the  crude  results  of  observation  be 
converted  into  an  inductive  theory,  or  sense  elabo- 
rated into  science. 

Thus  ideal  conceptions,  the  pure  ofisprmg  of 
mind,  the  mere  creatures  oi  intellect,  seem  to 
exercise  a  sort  of  plastic  power  over  the  mass  of 


*  See  Dr.  WheweH's  two  able  memoirs  **  On  the  Fandamental  Anti- 
thMisofPhiloBophy."    Cambridge  Phfl.  Society  TnmsactioBa,  1848. 
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material  results,  giving  them  a  firesh  character  and 
scientific  significance ;  and  thus  we  are  enabled  to 
make  that  ascent  from  facts  to  laws,  from  laws 
to  causes,  which  is  the  aim  and  boast  of  the  in- 
ductive philosc^hj.  Such  views,  carried  out  in  some 
instances  to  speculations  of  a  kind  still  more  re- 
mote and  hardly  comprehensible,  have  been  adopted 
bj  many  at  the  present  day:  while,  on  the  other 
hand,  the  '^  positive  philosophy  ^  is  characterised  by 
a  tendency  to  the  contrary  extreme  of  discarding 
all  reference  to  those  higher  intellectual  principles, 
reducing  all  science  to  the  naked  results  of  obser- 
vation and  calculation,  and  all  idea  of  causation  to 
that  of  mere  invariable  sequence  of  phenomena. 
In  looking  more  precisely  to  the  meaning  of  the  Meaning  of 

the  term 

term  experience^  if  we  understand  it  literally  as  the  « expe- 
rience." 
mere  collection  of  facts,  such  as  sense  and  observation 

direeOy  furnish,  and  the  rejection  of  everything  which 
is  not,  in  this  restricted  sense,  properly  learnt  by  it, 
thai,  indeed,  there  is  an  end  put  to  all  really  scien- 
tific or  philosophical  investigation ;  and  beyond  the 
narrow  circle  of  those  facts  we  can  never  enlarge  our 
conceptions  or  ruse  our  contemplations. 
The  slightest  consideration,  however,  will  show 

B    3 
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Induction     that  the  term  experience,  even  in  the  simplest  case, 

implies 

more  than    must  be  understood  in  a  wider  sense:  whilst  the 

sensible  ex- 
perience,     logical  analysis*  of  induction  exhibits  a  syllogism 

in  which  a  large  assumption  is  necessarily  implied^ 
beyond  and  independent  of  any  accumulation  of 
facts.  Thus  every  induction  is  seen  essentially  to 
involve  a  certain  amount  of  ht/pothesia, —  a  certain 
assumption  of  more  than  the  bare  facts  themselves 
seem  strictly  to  warrant  We  form  intellectual 
conceptions  of  a  nature  more  general  than  the 
mere  enumeration  of  a  number  of  instances,  how- 
ever many ;  and  thus  supply  "  the  string  on  which  " 
(as  Dr.  Whewell  happily  expresses  it)  **  the  pearls 
are  hung;"  and  perceive,  according  to  the  illus- 
tration of  another  able  writer  f,  how  **  philosophy 
proceeds  upon  a  system  of  credit,  and  that,  if  she 
never  advanced  beyond  her  tangible  capital,  her 
wealth  would  not  be  so  enormous  as  it  is." 

It  is  certainly  not  the  mere  n^^mber  of  instances 
which  constitutes  the  strength  of  an  inductive  con- 
clusion ;  but  it  is  the  hind  and  quality  of  them,  as 


*  See  Archbishop  Wbately's  Logic,  book  iv.  ch.  i.  |$  1,  2. 
t  Ontlines  of  the  Laws  of  Thought  (p.  3i2.)>  bj  Key.  W.  Thomson, 
M.A.:  London,  1849. 
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bearing  on  the  manifestation  of  the  existence  of 
certain  relations  among  them,  connecting  them 
tdjgether  by  analogy.  If  the  individual  facts  be 
thus  connected,  or  of  the  right  sort,  a  comparatively 
smaU  number  of  them  will  be  convincing,  when  in 
other  cases  the  most  laborious  accimiulation  will 
be  firuitless  and  unsatisfactory,  as  wanting  in  a  real 
connection  of  analogy.  When,  however,  that  essen- 
tial condition  is  secured,  it  then  infallibly  happens 
(as  has  been  well  said)  that  a  ''vague  and  local 
idea  •  •  .  •  passes  through  the  mint  of  a  very  few 
decisive  experiments  into  the  treasury  of  accepted 
tniiba.** 

In  arriving  at  any  general  inductive  conclusion,  wbat  it  is 

which  Is 

then,  something  is  clearly  superadded  to  the  mere  superadded 

toseni"' 

mass  of  facts;  the  question,  is  what  is  it?  In  the  tacts. 
simplest  case,  that  of  knowledge  acquired  by  the 
senses,  something  more  than  mere  sensation  is 
implied:  besides  sensations  conveyed  to  the  mind, 
there  must  be  corresponding  ideas  excited  or  formed 
in  it.  All  observation  which  involves  mind  involves 
theory:  the  facts  of  sense  must   be  idealised.    Of 

*  BflT.  W.  Y.  Hazooort's  Letter,  &c^  Phil.  Mag.  1846,  p.  76L 
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Supposed 
inherent 
faculty  or 
principle. 


the  truth  of  this  no  reflecting  person  entertains  a 
doubt :  the  sole  question  is^  how  it  is  effiected,  and 
vihence  these  ideas  are  formed. 

According  to  one  school,  these  phenoBMna  are 
referred  to  a  peculiar  principle,  supposed  to  be 
implanted  in  the  mind,  not  to  be  fnrdier  analysed : 
a  special  faculty,  producing  a  distinct  mode  of 
conviction ;  a  kind  of  assurance,  prior  to  and  in«- 
dependent  of  external  sense,  and  derired  fixm  the 
interior  resources  of  reason;  an  inherent  intel- 
lectual element,  which  warrants  us  in  extending 
our  conclusions  beyond  the  mere  limits  of  obs^f*- 
vation,  and  in  inferring  intuitively  and  certainly 
the  future  or  unknown  from  the  past  or  known. 
Or,  more  precisely,  certun  fundamental  concep- 
tions are  supposed  primarily  and  originally  formed 
within  the  mind  itself,  derived  somehow  firom  its 
interior  resources,  without  any  reference  to  external 
sensation ;  and  the  introduction  of  these  conoeptionB 
(differently  modified  according  to  the  nature  of  the 
respective  subjects)  impresses  the  proper  form  on 
the  collected  facts.  And  it  is  from  the  fundamental 
ideas  thus  entering  into  combination  that  the  attri- 
butes of  universality  and  necessity  are  acquired 


Emat  L  S  I.]      INDUCTIVE  PBINCIPLE.  0 

b J  our  condiusionB  and  belief,  and  a  certainly  attained 
on  h  priori  groonds  whidi  no  mere  obflenration  could 
fomiflh. 

Another  oehool,  discarding  all  reference  to  any  Another 


intoitiTe  or  internally  created  ideas,  analyses  the  ondoai 

proceMof 

iirtelleetoal  process  kito  its  elements,  and    shows  abstractkm 

and  gene- 

that  through  soccessiYe  steps  of  abstraction,  from  nUntion. 
the  simple  collection  of  facts,  we  advance  to  theories 
which  are  tme  just  in  proportion  as  we  are  guided 
by  the  right  perception  of  analogy  and  the  im- 
portant rule  of  correcting  one  generalisation  by 
anolher,  and  thus,  that  all  knowledge  is  ultimately 
deriyed  from  observation. 

The  theory  of    intuitive  or  internal  principles  idea  of  in- 

tultiTe 

undonbtedly  tappeals  powerfully  to  the  imagination,  principles 

natnnd. 

Nothing  seems  more  natural  or  plausible  than  to 
refer  everydiing  to  ultimate  prindplea  originating 
in  the  mind :  it  saves  the  labour  of  further  analysb, 
and  supplies  a  specious  explanation  of  intellectual 
phenomena,  which  seems  to  gratify  at  once  the 
desire  of  penetrating  the  secrets  of  our  nature  and 
the  love  of  the  mysterious,  in  appealing  to  great 
but  hidden  causes  within  us:  a  species  of  occult 
philosophy,   which  seems  eminently   to  harmonise 
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with  the  mjsticising  tendencies  of  the  age;  bat 
which^  nevertheless^  appears  to  be  conceived  in  a 
spirit  veTj  opposite  to  that  of  the  simple  and 
positive  character  of  the  indactive  method,  and, 
though  sanctioned  by  great  names,  seems  rather  to 
be  a  retrograde  movement,  and  to  evince  a  lingering 
attachment  to  the  scholastic  mysticism,  or  to  be  in 
some  sense  a  revival  of  it 
Ought  to  be       That  we  are   naturally  prone   to  entertain  such 

aaalyaed  up  ^ 

to  simpler  notions  may  be  very  true;  yet  it  may  happen  in 
this,  as  in  many  other  instances  of  what  we  are 
prone  to  do,  that  we  do  wrong.  But  the  more 
strict  metaphysical  inquirer  will  acknowledge  that 
it  is  unphilosophical  to  imagine  peculiar  and  im- 
known  mental  principles,  if  processes  carried  on 
through  already  acknowledged  intellectual  powers 
can  be  shown  to  suffice  for  explaining  the  facts. 

In  the  present  case,  indeed,  as  in  other  in- 
quiries, it  may  be  perfectly  allowable  in  the  first 
instance  to  set  down  any  outstanding  class  of  phe- 
nomena as  promdonaUy  something  sui  generis,  and 
of  an  elementary  character,  just  as  in  chemistry 
we  may  regard  any  new  substance  as  elementary 
while  it  is  as  yet  undeeomposed ;  but  still  it  is  the 
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idm  of  the  chemist  to  decompose  it  if  he  can.     In 

the  same  waj  there  may  be  a  multitade  of  ideas, 

impressions,    intellectual  sensations,   and   the  like, 

which  maj  at  first  seem  like  elementary  principles ; 

bat  which,  nevertheless,  it    should   be   the  aim  of 

the  metaphysical  analyst  to  reduce  into  their  com* 

ponent  simpler  elements  if  possible. 

In  such  cases,  the  powers  of  imagination  may  be  l^^"^  ^ 

imagiiia- 

appealed  to;  and  doubtless  those  powers  are  suffi*-  ^^^ 
dendy  prolific  in  suggesting  theories.  The  minds 
of  the  ancient  philosophers  teemed  with  speculative 
schemes  of  nature,  before  any  study  of  facts  had 
furnished  them  with  substantial  materials.  Hum- 
boldt has  well  observed,  that  ''long  before  the  dis- 
covery of  the  New  World  it  was  thought  land  could 
be  seen  in  the  west  from  the  Canaries  and  the 
Azores.  They  were  phantasms  not  produced  by  any 
extraordinary  refraction  of  the  rays  of  light,  but 
merely  by  a  longing  for  the  distant,  for  that  which 
lies  beyond  the  present.  The  natural  philosophy  of 
the  Greeks,  and  the  physics  of  the  middle  ages  and 
even  of  much  later  centuries,  presented  swarms  of 
sudi  fantastic  forms  to  the  imagination.  The  mental 
eye  still  essays  to  pass  the  horizon  of  limited  know- 
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ledge  eyen  as  the  material  eye  endeavours  to  pierce 
the  natural  horizon  from  an  bland  height  or  shore. 
Faith  in  the  unusual  and  wonderful  gives  definite 
outlines  to  every  product  of  imagination ;  and  the 
realm  of  fancj^  a  strange  land  of  cosmological, 
geognostial,  and  imaginative  dreams,  is  incessantly 
blended  with  the  world  of  reality.*** 

Yet  mere   imagination,  however    powerful  and 

prolific,  will  avail  little  for  creating  any  theories 

which  will  stand  the  test  of  observation,  or  which 

have  any  real  application  in  nature. 

Something        But,  from  considering  the  nature  of  our  gene- 

more  than 

ralisations,  it  is  argued,  that  we  must  necessarily 
obtain  ideas  from  some  other  source  than  sense,  at 
that  the  mind  possesses  a  peculiar  power  or  faculty 
of  acquiring  a  higher  degree  of  certainty  frx>m 
trithin  than  experience  can  give  from  mthoul.  Or, 
again,  it  is  said,  in  such  cases  as  mathematical 
theorems,  the  mind  attains  certainty  quite  inde- 
pendently of  experience;  whilst  in  otiier  cases, 
such  as  limited  inductions  in  subjects  little  known, 
it  has  no  certainty  beyond  the  mere  facts  which  are 

*  Cosmos,  p.  81,  lit  trans. 


tton. 
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dkectl  J  presented  to  it  Whj^  then,  is  the  mind 
so  confident  in  one  case  and  so  cautious  in  the  other, 
unless  there  be  a  real  difference  in  the  faculties 
brought  into  play  in  the  two  respectiye  cases  ? 

When   we  analyse  the   process   logically,  it  is  Logkad 

analyBlior 

manifest  that,  in  induction,  what  is  superadded  to  indocthm. 
a  mere  collection  <^  facts  consists  precisely  in  the 
assumption  ^'thataU  phmomena  of  the  kind  in  quest 
Han  are  mmilar  to  Aefew  aetuaUy  exammedJ^^ 

This,  abstractedly  speaking,  is  perfectly  general, 
allying  to  all  cases  of  induction  alike.  But  we 
may  here  notice  an  important  distinction  which  has 
been  drawn  between  two  kmds  or  classes  of  induc- 
tion :  (1)  that  by  experiment,  (2)  by  obsenration* 

In  the  first,  the  assumption  just  mentioned  is  at 
once  warranted  firom  the  circumstance,  that  here  the 
reasoner  himself  constitutes,  by  selection,  the  class 
of  objects  to  which  his  conclusions  refer;  this  process 
therefore  involves  directly  the  truth  of  the  assertion, 
**  all  objects  of  the  class  examined  are  like  this ; "  as 
for  example,  a  chemical  analysis  of  a  single  drop  of 
pure  water  is  true  fer  all  the  water  in  the  world ; 
and  the  like* 

*  See  Appendizy  No.  I. 
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In  tbe  second  class,  this  condition  does  not  obtain : 

here,  therefore,  farther  cofisideration  is  necessary. 

Taking  this  then  as  the  more  general  case,  I  proceed 

to  the  examination  of  it  * 

Origin  of  The  qnestion,  then,  is  rednced  to  this,  How  does 

thiaas- 

sumption.     the  mind  come  to  make  this  universal  assumption, 

and  to  be  so  firmly  convinced  of  its  truth? 
Mental  pro-    ^  In  the  first  place,  I  think  it  will  be  allowed,  on 

ceues  car- 
ried on        reflection,   that   general   conceptions   of    this   kind^ 
uncon- 
sciously,      however  apparently  abstract  in  their  nature,  may 

be  created  in  our  minds  by  very  simple  causes, 
of  whose  operation  we  may  yet  be  quite  un- 
conscious. There  is  nothing  of  which  we  are  less 
conscious  than  the  acquisition  of  the  commonest 
ideas  by  daily  experience,  and  the  successive  and 
gradual  generalisation  of  that  experience  by  the  pro- 
cess of  abstraction ;  and  in  this  way  we  constantly 


*  Tlie  distinction  here  introduced  has  been  acately  pointed  out  and 
illustrated  by  Dr.  Mayo,  in  his  **  Outlines  of  Medical  Proof,  &&,"  p.  4. 
2nd  edition,  and  by  Mr.  Mill  Logic,  book  iil  ch.  7.  The  former  remarlcs 
that  in  the  first  case,  **  a  confident  assumption  is  obtained  by  a  single  case 
with  only  such  repetition  as  is  necessary  to  insure  the  correctness  of  tiie 
analysis.  In  the  second  no  such  confidence  is  obtained,  the  process  not 
being  exhaustive.  The  one  seems  a  disintegration  of  £ict8,  the  other  a 
collection  of  them."  I  venture  to  quote  these  words  firom  a  letter  ad- 
dressed to  me  by  Dr.  Mayo  on  this  subject  See  also  Sir  J.  Herschel, 
Discourse  on  the  Study  of  Natural  Philosophy,  §  67.,  and  some  able 
remarks  in  a  recently  published  work,  **  A  Delineation  of  the  Prindplea 
of  Reasoning,"  by  the  Ber.  R.  B.  Kidd,  London,  1856,  p.  277. 
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obtain  (without  being  aware  of  it)  numberless  pre- 
possessions and  conyictions  far  stronger  than  bjhj 
STstematic  demonstrations  can  supply. 
The    primary  assumption   inyolved    in    all  in*  Anomption 

.of  the  uni- 

daction  is  the  presumed  xmiformity  of  phenomena,  fonnityof 

nstoK. 

or  the  conformity  of  other  facts  of  the  same  class 
with  that  under  examination  to  the  same  law  or 
type. 
It  is,  then,  perfectly  true  that  no  inductive  pro-  idea  of 

genenliM- 

cess   can   advance   without  the  assumption  of  this  tion  derived 

Arom  ST&* 
generalising  principle,    tohich  is,   nevertheless,    ante^  duaiezpe- 

cedent  to  the  particular  doss  of  experimental  testir 
monies  m  that  instance  appealed  to.  But  what 
I  would  particularly  dwell  upon  is,  that  it  is  not 
antecedent  to  all  experience;  it  is  some  principle 
akeady  established  in  the  mind  by  previous  ab- 
stractions, remotely  derived  firom  previous  expe- 
rience, and  specially  extended  by  analogt  beyond 
the  precise  limits  of  actual  observation  in  this  in- 
stance. 
It  is  true  that  there  exists  in  the  human  mind  a  Proneneas 

to  hasty 

Strong  natural  propensity  to  draw  hasty  inferences,  generaUsa- 

tlon. 

to  generalise  too  rapidly,  and  to  deceive  ourselves 
by  erecting  conclusions  on  very  unsubstantial  and 
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insufficient  data ;  and  this  is  closely  associated  with 
the  fondness  for  tracing  resemblances ;  being  pleased 
with  uniformitj  and  the  contemidation  of  analogy, 
real  or  imagined,  where  there  are  often  but  slight 
indications  of  it,  or  eren  where  the  appearances  of 
it  are  in  reality  altogether  fallaciorts* 

These  propensities  are  eyinced  more  or  less  strongly 
in  different  minds  in  the  earliest  exercise  of  their 
powers :  and  thoogh  in  matters  of  common  life  and 
every-day  ocenrrence  they  are  soon  and  effectaally 
subjected  to  the  corrective  process  of  enlarging  ex- 
perience and  reflection,  which  the  pressing  necessities 
of  daily  existence  force  upon  us ;  yet  in  other  sub- 
jects, such  as  those  of  abstract  speculation  or  philo* 
sophical  inquiry,  it  may  be  long  before  they  receive 
BO  salutary  a  check,  or  at  least  before  they  come  to 
be  really  wdi  regulated  by  rational  principles, 
oeneraiin-       Our  FIB8T  mductians  are  alwats  impeefsct  akd 

tions  imper- 
fect at  flnt,  IKCONCLUSIVE ;  we  advance  towards  real  evidence 
corrected 

byincreas-   by  successive  approximations;  and  accordingly  we 

ing  ex- 
perience,     find  false  generalisation  the  besetting  error  of  most 

first  attempts  at  scientific  research.     The  fiusultf  to 

generalise  accurately  and  philosophically  requires 

large  caution  and  long  training ;  and  is  not  fully  at- 
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tainedy  especially  in  reference  to  more  general  views, 
eyen  by  some  who  may  properly  claim  the  title  of 
very  accurate  scientific  observers  in  a  more  limited 
field.  It  is  an  intellectaal  habit  which  acquires  im- 
mense and  accamnlating  force  from  the  contemplation 
of  wider  analogies ;  and  in  any  one  case  our  conviction 
of  inductive  truth  is  largely  built  up  on  past  trial  of 
its  soundness  in  other  cases ;  and  from  the  perpetual 
multiplication  of  such  cases  it  obtains  a  perpetually 
prc^ressive  character  of  greater  certainty,  increasing 
in  a  rapidly  accelerated  ratio  as  experience  enlarges. 

By  trial  of  theoretical  saggestions  in  succession, 
and  only  after  repeated  failure,  we  learn  their  erro- 
neous nature.  But  thus  by  acquiring  more  caution 
and  confidence  and  adopting  better  conjectures,  we 
revise  and  amend  our  attempts,  and  learn  to  proceed 
on  more  somid  principles,  until  we  gain  a  habit  of 
generalisation  worthy  the  name  of  inductive  power. 

Again,  the  tendency  to  make  the  primary  indue-  Tendency 

evinced  in 

tive  assumption,  and  the  extent  to  which  it  reaches,  different 

degrees. 

admit  of  many  degrees.     It  is  foimd  in  its  higher 
perfection  in  those  comprehensive  views  which  con- 
Btitnte  the  discoveries  of  the  greatest  philosophers, 
and  in  varied  inferior  degrees  in  other  instances. 
c 
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Feeble  in  In  the  order  of  time,  also,  it  is  always  eyinced 

eRrlier 

stages.         with  far  less  effect  in  the  earlier  stages  of  scientific 

development,  and  with  more  full  and  perfect  force  in 

its  later  progress ;  whether  in  the  infancy  of  science, 

or  of  the  experience  of  an  individuaL 

Gains  But  as  the  cultivation  of  inquiry  advances,  the  in- 

strenicth  by  ^ 

advance  of    ductive  process  by  habitual  exercise  derives  force  so 

experience. 

naturally  and  insensibly,  that  the  mind  is  utterly  un- 
conscious of  its  acquirement ;  and  hence  it  is  that  we 
readily  give  way  to  the  very  natural,  but  mistaken 
persuasion,  that  the  generalised  idea  is  something  in- 
herent, or  created  out  of  the  intrinsic  powers  of  rea- 
son itself. 
And  from         And  in  any  case  even  of  the  most  limited  induction, 

absence  of 

contradic-     there  is  one  argument  on  which,  more  than  any  other, 

toiy  cases. 

we  always  fall  back  with  perfect  confidence,  and  which 
really  constitutes  the  main  force  of  the  evidence,  viz, 
the  assurance  that  if  there  he  any  fatal  exception  to  the 
law  or  truth  supposed  to  be  established,  it  will  soon  be 
sure  to  manifest  itself  The  non-occurrence  of  such  an 
exception  against  a  supposed  law  is  a  far  stronger  ar- 
gument than  the  accumulation  of  hundreds  of  instances 
in  its  favour :  and  this  consideration  probably  operates 
far  more  strongly  with  most  minds  than  any  abstract 
principle  of  conviction. 
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If  there  be  any  force  in  what  has  been  advanced.  No  intui- 
tive percep- 
then,  instead  of  any  primary  or  inherent  principle, —  tion  of  ex- 

any  original  element  of  the  mind,  enabling  it  to  see  ^^^ 
the  outward  world  blindfold,  — any  intuitive  internal 
power  to  create  external  facts,  any  authority  derived 
flolely  from  the  interior  resources  of  pure  reason  to 
show  us  physical  and  material  things  without  re- 
ference   to    the    senses, 'or  the  like, —  the   simple  The  case 

1     •         p     1  1  1     1       -I  resolvable 

analysis  of  the  case    would   lead   us  to   the  more  into  the 
sober    belief    that    the    source    of   inductive    cer-  abstraction, 
tainty,  that   certainty  beyond  the  mere   limits    of 
sense,  that  superstructure  larger  than   any   found- 
ation of  facts,  is  accounted  for  by  natural  and   ac- 
knowledged processes. 

It  arises  in  the  first  instance  out  of  the  power  of 
ahstractiany  acting  with  unconscious  force  and  power- 
ful rapidity,  by  whose  aid  the  mind  creates  what  are 
indeed  new  conceptions,  yet  formed  only  out  of  ma- 
terials already  furnished,  and  this  not  by  addition,  but 
by  mbtraction  of  properties  and  particulars. 

Above  all,  the  process  derives  its  whole  force  from  Mainly 
the  discovery  and  acceptance  of  sound  and  well-framed  perception 
analogies,  or,  as  I  have  elsewhere  said,  the  Soul  of 
Induction  is  Analogy;  and  higher,  more  effica- 
c  2 


20  INDUCTIVE  PRINCIPLE.      [Essay  L  5  i. 

cious,  and  more  endaring,  as  the  analogies  adopted 
are  more  strictly  accordant  with  the  real  harmonies 
of  natare. 
Application       The  application  of  a  higher  reasoning  to  the  mere 

of  matbe- 

maUcai        {^^^^    q{  observation   which    essentially  constitutes 

reasoning.  "^ 

science  throughout  a  large  extent  of  physical  re- 
search, is  mainly  effected  by  the  application  of  those 
systems  of  abstract  and  necessary  mathematical  truth 
which  have  been  independently  deduced  from  ab- 
stractions respecting  quantity  in  its  several  species 
(themselves  derived  not  less  originally  from  ex- 
periences of  sensible  extension^  division^  and  nume- 
ration),  whence  spring  quantitative  laws  and  mathe- 
matical theories^  which  confer  on  the  inductive 
results,  whenever  they  can  be  applied,  a  character 
of  increasing  certainty  and  power  arising  from  the 
higher  capacity  for  generalisation.  Thus  the  two 
systems  react  on  each  other,  and  we  are  often  en- 
abled to  carry  on  our  views,  and  predict  results  to 
which  no  mere  extension  of  observation  could  have 
conducted  us. 

The  process  of  inductive  generalisation  indeed 
becomes  infinitely  more  rapid,  decisive,  and  well- 
founded,  when   pursued  in  connexion  with  the  de- 
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dacdye  method.     The  application  of  mathematical 

formulas,  if  foand  to  applj  to  the  subject,  not  only 

leads  with  greater  readiness   to   general  laws,   but 

carries  with   it  a  powerful  presumption  in   many 

cases  that  it  is  really  the  exponent  of  some  actual 

and  higher  natural  analogy  which  we  could  never 

baye  collected  from  any  mere  observation  of  facts. 

Such  instances  are,  indeed,  constantly  occurring  Corre. 

spondence 

in  various  degrees ;  but,  in  some  particularly  striking  of  mathe. 

matical  and 

cases,  have  evinced,  to  a  singular  extent,  the  cor-  p^jy^cai 
respondence  between  the  real,  but  as  yet  unknown, 
laws  of  nature,  and  the  abstract  creations  of  mathe- 
matical conception:  as  in  the  well-known  instances 
of  the  change  of  plane  into  circular  polarisation 
predicted  by  Fresnel  from  the  mere  interpretation 
of  an  algebraic  symbol,  and  the  fact  of  conical  and 
cylindrical  refraction  anticipated  from  the  mathema- 
tical theory  by  Sir  William  Hamilton. 
But  this  assertion  of  a  priori  evidence  is  some-  Asserted  a 

priori  evi- 

times  made  with  reference  to  the  primary  princi-  dcnceof 

^  ^    ^  physical 

pies  of  all  natural  philosophy — the  laws  of  motion  truths,  ex- 

and  of  equilibrium — whether  in  solids  or  fluids.     It  »«^«™*  *»- 

is  alleged,  that  what  is  announced  as  the  first  law  of  Laws  of 

motion, 
motion,  though  it  may  be  attested  by  constant  ex- 

c  3 
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perience,  has  yet  in  itself  evidence  arising  out  of  the 
nature  of  the  case  beyond  all  experience. 

Now,  in  the  first  place,  I  would  observe,  that 
the  very  notions  of  a  body  in  uniform  rectilinear 
motion,  or  of  forces  acting  on  it,  are  essentially 
ideas  of  experience,  and  certainly  could  have  no 
application  without  reference  to  the  real  existence 
of  matter  and  force. 

It  may  be  maintained  that  the  law  of  inertia  — 
that  a  body  will  retain  motion  communicated  to  it 
after  the  direct  impulse  has  ceased  —  is  deducible 
as  a  consequence  from  higher  first  principles;  but 
still  .those  principles  are  themselves  nothing  else 
than  more  simple  facts,  or  properties  of  matter^ 
derived  from  experience. 

It  is  sometimes  alleged  that,  to  maintain  that  a 
body,  left  to  itself,  will  go  on  in  uniform  rectilinear 
motion  for  ever,  is  presumptuously  to  assert  what 
no  experience  can  ever  justify ;  and,  therefore,  if  ad- 
mitted at  all,  can  only  be  received  as  an  intellectual 
truth  derived  from  a  prioti  principles.  But  such 
perplexity  would  be  removed  if  we  only  put  the 
proposition  thus:  a  body  in  motion,  &c.,  must 
ifiiTHEB  go   on  for  ever,  or,  its  motion  must  be 
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chaoged  or  stopped;  but  whatever   changes,   stops, 
or  retards  it,  is  a  new  force  acting  upon  it,  and  the 
question  is  then  reduced  to  an  examination  of  the 
action  of  that  force. 
Again,  it  has  been  sometimes  asserted,  that  the  EquUi- 

briuin. 

first  principle  of  equilibrium — the  foundation  of  the 
doctrine  of  the  lever  —  is  axiomatic  or  self-evident 

Yet,  without  going  further,  it  is  obvious  that  the 
verj  idea  must  imply  at  least  the  existence  of 
matter,  capable  of  being  acted  upon  by  such  a  force 
as  gravity  through  the  intervention  of  something 
material  corresponding  to  the  inflexible  straight  line 
of  theory;  —  ideas  which  can  only  have  been  ob- 
tained ultimately  from  experience*  When  some 
Buch  principles  have  been  adopted^  we  can  then, 
and  then  only^  by  strict  deductive  reasoning  from 
them,  arrive  at  the  theorem  of  the  lever,  which 
we  find  confirmed  by  experiment* 

In  like  manner,  it  has  been  maintained  that  the  £quai  pres- 
sure of 
first  principle  of  all  hydrostatics,  the  equal  pressure  of  fluids. 

fluids,  is   not  derived   from   experience,    but    that 

the  mind  can  pronounce  on  its  h  priori  certainty* 


•  See  my  "  Essay  od  the  Laws  of  Motion,**  and  "  Essay  on  Necessary 
tad  Contuigeni  Truth  ;*'  Ashmolean  Memoirs :  Oxford,  1S87, 1S49. 

C   4 
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Undoubtedly  the  mind  can  infer  deductively  this 
great  law  of  fluids^  as  a  necessary  consequence  from 
certain  other  assumptionsy  that  is,  when  certain  yet 
more  elementary  properties  of  fluids  are  known, 
and  taken  as  the  basis  of  the  science ;  but  not  other- 
wise, 
A  conse-  The  ulterior  principles  to  which  the  nature  of  fluids 

quenoe 

from  the       may  be  reduced,  may  have  been  differently  viewed 

nature  of 

fluids.  and  traced  upwards  to  more  or  less  simple  elements 

by  difierent  philosophers,  but  all  have  adopted,  and 
must  adopt,  at  the  outset,  some  primary  physical  isict 
or  property  to  start  from.  The  more  simple  and 
general  the  property  referred  to,  the  more  satisfinctory 
and  complete  is  the  reasoning;  and  it  is  the  main 
point  in  such  an  enquiry  to  determine  wliat  are  the 
fewest  and  simplest  principles  we  can  assume,  in 
proving  these  first  properties  and  laws.  Still,  the 
ultimate  principle,  however  simple,  and  however  far 
back  it  may  be  traced,  can  of  necessity  be  nothing 
else  than  some  physical  fact,  the  result  of  universal 
observation  ;  such  as  must  be  even  the  very  existence 
of  fluids,  and  without  which  no  reasoning  of  the  kind 
could  be  applicable. 

Abitnct  It  is,  indeed,  quite  conceivable  that  a  reasoning 
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being,  who  had  never  seen  a  flaid,  might  imagine  theory  may 

^  be  con- 

and  create  theoretically  the  conception  of  such  a  sub-  ceived. 
stance,   and   might   reason   mathematically   on   its 
properties,  such  as  would  follow  by  strict  deduction 
from  the  constitution  thus  assigned  to  it;  but  this  Butpbysi- 

cal  obflerv- 

woald  not  apply  to  anything  in  nature  until  it  were  Ation  ne- 
cessary for 
shown  by  experience  that  these  properties  were  really  application. 

manifested  in  some  substance  to  which  the  theoretical 

notion  might  be  referred. 

This  is  no  imaginary  case:  it  actually  occurs  in  Example  of 

the  undula- 

the  speculations  pursued  by  so  many  philosophers  on  tory  theory. 
an  imagined  lethereal  medium.  From  the  assumed 
nature  of  such  a  purely  hypothetical  medium,  a  sup- 
posed assemblage  of  imaginary  molecules,  acted  on  by 
attractive  and  repulsive  forces  and  liable  to  agitations 
from  withoat,  by  mathematical  reasoning  the  whole 
of  the  refined  and  complicated  theory  of  undulations 
has  been  deduced ;  which,  so  far,  might  for  ever  re- 
main a  barren  but  most  beautiful  mathematical 
creation.  Independent  observation  gives  us  no  evi- 
dence of  the  existence  of  such  a  medium,  and  the 
theory  is  in  no  way  founded  on  experience. 
When,  however,  by  the  aid  of  the  eye,  the  pheno-  Unapplied 

till  optical 

niena  of  optics  present  themselves^  we  find  a  vast  fiwjtsare 

introduced. 
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range  of  such  phenomena  which  admit  of  a  complete 
explanation  on  the  assumption  of  this  hypothesis : 
here,  for  the  first  time  in  the  inquiry,  a  reference  to 
.  anything  experimental  or  sensible  comes  in*  That 
it  must  come  in  somewhere  is  clear ;  yet  it  would  be 
absurd  and  untrue  to  say  that  such  theoretical  rea« 
soning  alone  can  give  any  a  priori  certainty  to  the 
optical  facts  or  laws  to  which  it  is  applied,  which 
must  after  all  have  been  first  founded  on  some  small 
basis  of  observation.  Nevertheless,  such  applications 
of  mathematics  confer  the  highest  presumption,  little  or 
at  all  short  of  certainty,  for  generalising  conclusions 
actually  observed  to  be  true  only  in  one  or  two  in- 
stances. 
Inverse  To  take,  perhaps,  the  strongest  instance  which  has 

square  of 

the  dis-        been  adduced.     The  law  offeree  or  intensity  varying 
tance. 

as  the  inverse  square  of  the  distances,  it  is  alleged,  and 

doubtless  with  truth,  is  a  conception  of  pure  reason 
(so  far  as  any  mathematical  conception  is  so)  from 
abstract  geometrical  considerations,  which  must  hold 
good  in  any  kind  of  supposed  emanation,  radiating 
equally  in  all  directions  from  a  centre,  and  under- 
going no  change  of  condition  excepting  that  due  to 
distance  only. 
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But  though  these  geometrical  ideas  throughout 

may  be  pure  creations  of  the  mind^  yet  the  idea  of 

any  such  emanation  of  actual  force^  however  abstract^ 

most  have  been  derived  from  some  ideas  of  experience^ 

and  certainly  can  apply  to  nothing  in  nature  without 

reference  to  such  sensible  ideas. 

Again :  to  take  what  is  almost  an  equally  striking  Eqoai  areas 

proved  ab- 
instance,  —  the  law  of  equal  areas.  Btractcdiy. 

It  is  undeniably  a  pure  result  of  reason  that  a  me- 
taphysical point  revolying  about  another  metaphysical 
point  by  virtue  of  an  impulse  conspiring  with  a  cen- 
tripetal force  tending  to  that  point,  varying  according 
to  any  law  whatsoever,  must  describe  areas  propor- 
tional to  the  times. 

But  how  do  we  get  the  idea  of  a  centripetal,  or  of  inappli- 
cable with- 
an  impulsive  force^  unless,  at  least  in  the  first  instance,  out  some 

Ideas  from 

by  abstraction  from  observed  facts  ?   Wherever  these  experience. 
forces  exist  in  nature,  we  reason  deductively  to  the 
conclusion  of  a  description  of  equal  areas,  and  we  find 
it  confirmed  by  observation. 

But  this  is  a  very  different  thing  from  gaining 
independent  a  priori  evidence  for  physical  facts. 

From  expressions  sometimes  used,  it  would  even  Paradoxes, 
seem  that  additional  force  is  supposed  to  be  given 
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AU  truths 
paradoxes 
to  prepos- 


minds. 


to  the  argument  for  abstract  conception  as  the  ground 
of  physical  truth,  by  the  allegation,  that  some  of 
those  primary  abstract  physical  principles  to  which 
we  have  referred  are  even  opposed  to  what  mere 
sense  and  experience  would  naturally  expect,  and 
must  therefore  be  ascribed  to  a  higher  faculty  of 
internal  reason ;  and  this,  it  is  also  alleged,  is  prac- 
tically evinced  by  the  circumstance  that  such  truths 
are  appropriately  termed  paradoxes;  as,  e.  g.^  the 
primary  property  of  fluids  has  led  to  what  is  called 
the  ^'  hydrostatic  paradox." 

But  this  is  not  owing  to  anything  in  the  abstract 
nature  of  the  reasoning.  For  what  does  a  paradox 
really  imply  ?  Any  new  truth,  even  a  mere  matter 
of  observation,  is  a  paradox  in  popular  estimation,  if 
it  contradict  a  received  prejudice.  The  existence 
of  Jupiter's  satellites,  and  the  fall  of  unequal  weights 
in  the  same  time,  were  paradoxes  when  announced 
by  Galileo*  to  the  Aristotelians  of  his  day.  Yet 
these  were  facts  of  observation. 

The  Aristotelians  had  held  that  motion  can  only 
be  caused  by  something  in  contact  with  the  body 


*  Vignette  at  the  beginning. 
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moved;  hence  the  law  of  inertia  was   a  paradox 

when  first  asserted ;  and  so^  indeed^  it  continued  to 

be  long  afiterwards  even  to    the  Copemicans^  as 

appears  from  the  difficulty  thej  felt  in  accounting 

for  the  continual  keeping  up  of  the  planetary  motions. 

The  application  of  abstract  reasoning  in  such  cases 

tends,  in  fact,  to  remove  and  explain  the  paradox,  not 

to  create  it.     The  startling  nature  of  the  assertion, 

therefore,  is  no  proof  of  its  being  derived  from  any 

intuition  superior  to  sense. 

The  question  between  the  inductive  and  the  de-  Deductive 

proof  only 

dudive  process  is  merely  a    question  of  degree :  in  from  physi- 
cal prlnci- 

Bome  cases  the  abstract  part  of  the  process  may  be  pies  more 

or  less  re* 

longer,  and  its  origin  more  remote  from  material  niote. 
facts — in  others  less  so.  The  very  same  conclusion 
may  often  be  arrived  at  by  several  distinct  trains  of 
reasoning,  setting  out  from  principles  of  lower  or 
of  higher  degrees  of  abstraction ;  but  there  must 
always  be,  someufhere  in  the  process,  a  recurrence  to 
sensible  experience. 
For  instance,  without  any  knowledge  of  mathe*  Example. 

Theory  of 

matical  theories,  we  might  discover  experimentally  pendulum, 
and  empirically  the  laws  of  the  motion  of  the  pen- 
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dulum;  and  so  might  regard  them  as  mere  facts  of 
observation. 

But,  again ;  if  we  knew  in  the  first  instance^  hy 
experimental  trial,  the  law  o( falling  bodies,  we  could 
deduce  mathematically  what  miut  be  the  law  of  the 
pendulum, — that  is,  it  is  a  necessary  consequence  in 
reason  irom  a  simpler  mechanical  truth,  provided  that 
reason  be  first  furnished  with  that  simpler  truth. 

But,  once  more :  the  law  of  falling  bodies  itself  is 
a  necessary  consequence  of  still  simpler  principles ; 
if  we  knew,  experimentally,  the  nature  of  terrestrial 
gravitation,  we  might  deduce,  by  pure  reasoning,  the 
law  that  the  spaces  described  under  its  influence  by 
bodies  falling  near  the  surface  of  the  earth  must  be 
proportional  to  the  squares  of  the  times ;  and  thence 
deduce  the  laws  of  the  pendulum. 

But  even,  still  further :  if  we  investigated,  on  pure 
theory,  the  efiPects  of  a  constant  force,  we  should 
deduce  the  same  law  for  bodies  moving  from  a  state 
of  rest  under  its  influence,  and  this  would  apply 
directly  to  the  deduction  of  the  laws  of  a  body 
constituted  as  a  pendulum  under  its  influence ;  and 
hence  the  laws  of  the  pendulum,  as  actually  moving 
under  the  influence  of  terrestrial  gravitation,  might 
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be  said  to  be  deduced  from  pure  theory  and  the 
abstract  idea  of  a  constant  force. 

Bat  the  real  application  of  such  reasoning  essen- 
tially involyes  the  actual  existence  in  nature  of  such 
a  force  as  that  of  grayity,  which  can  only  be  derived 
from  observation. 

If  the  deviation  of  Foucault's  pendulum  had  been  Foucauit's 

pendulum 

originally  a  mere  matter  of  observation,  it  would  experiment, 
have  been  long  before  experiment  would  have  ar- 
rived at  the  solution.     Many  would  have  been  the 
hypotheses  of  peculiar  magnetic,  electric,  or  other 
causes,  for  the  observed  deviation* 


Foucault's  PmmuLuii  ajxi>  Gtbosoopb. 

It  was  only  from  a  just  mathematical  conception 
of  the  resobUion  of  the  rotatory  motion  of  any  point  of 
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the  earth's  surface  into  two, — one  round  that  point,  the 
other  at  right  angles  to  the  former,  and  which  would 
not  affect  the  plane  of  the  pendalam's  vibration, 
while  the  former  would, — that  M.  Foucault  foresaw 
the  result  But  this  was  not  a  priori  reasoning  dis- 
closing a  physical  fact ;  it  was  simply  reasoning  de* 
ductively  from  a  known  fact  to  a  consequence ;  when 
the  reasoning  being  logical,  that  consequence  could 
not  but  be  true  and  be  confirmed  by  observation. 
Pftnuiozes  ^et  more  astonishingly  paradoxical  are  the  effects 
roscope.  exhibited  by  means  of  the  gyroscope,  which  seem  to 
subvert  all  the  acknowledged  principles  of  equili- 
brium. To  mention  one  only :  a  wheel  loaded  round 
its  circumference,  in  rapid  rotation  at 'one  end  of  a 
horizontal  axis,  having  the  other  end  merely  resting 
on  a  pivot,  is  supported  on  that  pivot  alone  against 
gravity,  the  whole  at  the  same  time  revolving  round 
the  pivot 

Scarcely  less  remarkable  is  the  application  of  this 
instrument  by  M.  Foucault  to  another  manifestation 
of  the  earth's  rotation:  —  the  wheel  retaining  its 
original  plane  of  rotation,  which  therefore  apparently 
deviates  with  the  rotation  of  the  earth. 

It  is  probable  that  any  person,   even   of   con- 
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siderabte  mechanical  and  experimental  knowledge, 
seeing  the  action  of  the  gyroscope  for  the  first 
time,  would  be  much  piuzled  to  accoxmt  for  it, 
as,  in  &ct,  several  persons  have  been ;  and  if  he  set 
about  investigating  it  experimentally  and  inductively, 
might  be  kmg  before  he  traced  anj  law  or  connected 
it  with  any  principle,  so  as  to  reconcile  it  with  the 
established  doctrine  of  equilibrium. 

If,  however,  he  set  out  with  a  mathematical  know- 
ledge of  the  principle  of  the  "  composition  of  rotatory 
motion,^  and  proceeded  deductively ,  the  explanation 
is  easy,  and  its  relation  to  a  number  of  other  im* 
portant  cases  readily  manifest.  Yet  the  application 
of  this  mi^hematical  theory  requires  the  idea  of  a 
material  body  in  rotation. 

The    ancients,  notwithstanding  all  their  refined  incline^ 

plane, 

geometry  and  spirit  of  abstract  speculation,  were 
unable  to  advance  to  the  solution  of  the  case  of 
ob^ue  equOibrinm,  or  the  inclined  plane ;  and  this 
is  clearly  a  case  where,  if  anywhere,  h  priori  prin- 
ciples would  have  availed.  But  it  was  not  until 
Stevin  reascmed,  not  upon  any  abstruse  axioms,  but 
on  simple  mechanical  considerations,  that  the  demon- 
stration was  discovered.     The  solution  was  efiected 
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bj  reasoning  deductively ;  bat  it  was  deduction  from 
principles  obtained  on  primary  physical  or  experi- 
mental properties  of  matter* 

Disoovery         A  highly  instractive  instance  of  the  application 

of  magneto* 

electricity,    of  an  abstract  principle  to  physical  discovery  may  be 

found  in  the  way  in  which  Faraday  reasoned  to  the 
discovery  of  magneto-electricity^  which  I  cannot  de- 
scribe better  or  more  briefly  than  in  the  words  of 
Mr.  Grove  * :  — 

**The  discovery  of  (Ersted,  by  which  electricity 
was  made  a  source  of  magnetism^  soon  led  philo- 
sophers to  seek  a  converse  effect ;  that  is,  to  educe 
electricity  from  a  permanent  magnet  Had  these 
experimentalists  succeeded  in  their  expectations  of 
making  a  stationary  magnet  a  means  of  electric  cur- 
rents, they  would  have  realised  the  ancient  dreams 
of  perpetual  motion — they  would  have  converted 
statics  into  dynamics — they  would  have  produced 
power  without  expenditure;  in  other  words,  they 
would  have  become  creators.  They  failed,  and 
Faraday  saw  their  error ;  he  proved  that  to  obtain 
electricity  from  magnetbm,  it  was  necessary  to  super- 

*  Lecture'  on  ProgreM  of  Science ;  London  Institation,  1S42,  p.  20. 
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add  to  this  latter^  motion ;  that  magnets,  while  in 
motion,  induced  electricity  in  contiguous  conductors ; 
and  that  the  direction  of  such  electric  currents  was 
tangential  to  the  polar  direction  of  the  magnet—* 
that  as  dynamic  electricity  may  be  made  the  source  of 
magnetism  and  motion,  so  magnetism  conjoined  with 
motion  may  be  made  the  source  of  electricity* 
Hence  originates  the  science  of  magneto^electricity, 
the  true  converse  of  electro*magnetism." 

The  application  of  mathematical  reasoning  to 
physical  inquiries  may  sometimes,  at  every  step;  ex- 
hibit something  corresponding  to  an  actual  step  in  the 
mechanical  process,  and  thus  capable  of  a  physical 
interpretation:  such  is  often  the  case  in  the  older 
geometrical  investigations.  But  in  the  prevalent 
applications  of  the  modem  analysis  there  is  no  cor- 
respondence of  this  kind;  the  original  conditions 
being  once  put  into  an  equation,  we  resign  ourselves 
to  mere  symbolical  operations,  which  have  individu- 
ally no  reference  to  any  physical  ideas,  till  we  find 
ourselves  landed  as  it  were  on  the  platform  of  a 
conclusion  which  marvellously  harmonises  with  ex- 
perimental results. 

Yet  these  and  the  like  instances  are  not  at  all 
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cases  of  an  h  priori  discoverv  of  physical  tmth;  thej 
are  inetonces  of  a  train  of  logical  reasoning  proceed- 
ing from  some  first  principle  derived  from  remote 
physical  abstractions  till  it  arrives  at  a  conclnsion 
which  coincides  with  some  other  obseryed  law  having 
no  other  perceptible  connexion  with  the  first  prin- 
ciple; or  leads  the  philosopher  to  expect  such  a 
result ;  which,  on  trial,  is  {bond  to  be  the  fact. 
Concituion.  Thns  a  simple  analysis  of  the  actual  train  of  arga- 
etpnari       ment  tends  to  dispel  the  mystification  and  confu- 

proof  of 

physical       slon  which  have  sometimes  arisen  on  the  subject 

truth. 

of  abstract  reasoning  applied  to  physical  subjects. 
Pure  reason  out  of  its  own  resources  may,  in- 
deed, create  theories  apart  from  all  observation  oi 
nature ;  but,  to  make  them  applicable  to  anything  in 
nature,  such  creations  of  the  mind  must  necessarily 
and  universally  involve  same  small  assumption  of 
materi(d properties  or  mechanical  conditions;  which 
can  only  be  in  some  form  or  another  ultimately 
derived  from  observation :  what  is  borrowed  may  be 
very  little,  but  it  must  be  something ;  and  it  is  a  point 
of  interesting  research  to  the  philosopher  to  endea*- 
TOur  to  ascend  to  the  fewest  and  simplest  possible 
of  such  first  principles. 


Ebsat  L   §  1.]      nmUCTIVE  PEIKCIPLE.  87 

A  oonfosion  of  ideas  is  sometimes  introduced  hy  Necessary 

truths  only 

the  use  of  tiie  term  •*  necessary  *  dependence  or  necessary 

conse- 

**  mechanical  necessity ;"  as  if  it  were  a  blind  or  fated  v^ncn. 
neeesiity  ;  bat  what  we  mean  is^  a  necessity  of  reason 
or  loffioal  sequence.  It  is  evinced  bj  the  dependence 
of  a  series  of  ideas  deductirelj  followed  out ;  which 
are  also  foond  to  accord  in  their  result  with  natural 
fSeusts  and  more  comprehensive  laws. 

The  subject  here  discussed,  is  beautifully  illus-  specuiativ« 
trated  bj  the  philosophical  views  broached  in  a  <£nted. 
posthumous  work*,  which  has  so  fitly  and  honour- 
ably crowned  the  labours  of  the  great  CBrsted,  and 
added  a  new  claim  to  our  admiration  of  his  genius. 
In  those  essays  he  maintains  repeatedly  the  propo- 
sition that  ''the  laws  of  nature  are  the  same  as  the 
thoughts  within  us;"  ''the  laws  of  motion  are  such 
as  are  required  by  our  understanding;"!  "the  law 
<^the  inverse  square  of  the  distance  is  a  conception 
of  reason;"  and  several  like  instances:  all  which 
I  should  fully  admit,  subject  to  the  qualification 
above    suggested    and    understood    in    the    sense 


*  «*Th«  Soul  in  Natnie,**  traiuUted  by  the  Wutt  Homer.    London, 
1S52. 
t  See  eipecielly  pp.  10.86. 98. 
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which  it  implies — that  the  connexion  and  depen- 
dence of  the  facts  in  nature  accords  with  the  con-- 
nexion  and  dependence  in  our  reason^  provided  we 
set  out  from  some  more  or  leas  simple  principle 
originally  derived  from  observation,  whence  we  ad- 
yance  by  abstract  reasoning  to  a  conclusion,  which, 
however  remote  from  the  physical  point  whence  we 
started,  is  found  to  accord  with  natural  facts,  and  to 
be  a  general  law  of  nature.  In  this  sense  I  have 
before  considered  some  of  the  cases  just  mentioned ; 
and  others  adduced  by  CErsted  are  more  obviously 
of  the  same  kind ;  such  as  the  lesser  planetary  and 
lunar  perturbations,  too  small  for  observation  alone 
to  detect,  yet  indicated  by  theory;  the  identity  of 
lightning  and  electricity ;  the  discovery  of  the  metal* 
lie  bases  of  the  earth;  all  anticipated  by  theory ;  to 
which  might  be  added  CErsted's  own  grand  dia* 
covery  of  electbo-magnetism,  and  that  of  the 
planet  Neptune  in  our  own  day.  But  these  cases 
are,  after  all,  not  precisely  in  point  to  the  original 
question,  since  here  the  starting-point  was  obviously 
previous  inductive  knowledge. 
AccordaDce       These  distinctions  are  important  to  the  funda- 

of  reason  *  i     .        /.  •  i  .  i 

and  nature,  mental  analysis  of  our  reasomngs  on  which  we  ad- 
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Tance  legitimatelj  to  those  broader  ulterior  reflexions 
on  which  CErsted  enlarges^  and  which  are  the  same 
to  which  the  whole  of  the  present  inquiry  points, 

(Ersted  has  well  remarked  that  it  is  a  common 
error  to  ima^ne  matter  something  constant  and 
byariable.  But  the  permanence  and  invariability 
of  nature  are  not  found  in  its  individual  parts,  which 
are  all  undergoing  perpetual  changes*  The  invari* 
able,  he  argues,  is  found  only  in  the  abstract  nature 
of  things:  '' nothing  is  invariable  in  nature  but  laws^ 
which  may  be  called  the  thoughts  of  nature.*'* 

Natural  combinations  (CErsted  observes)  which 
appear  accidental  are  not  really  so.  **A11  effects 
obey  natural  laws;  these  laws  stand  in  the  same 
necessary  connexion  as  one  axiom  in  reason  to 
another:  that  this  combination  is  precisely  a  combi- 
nation of  reason  we  learn  from  this,  that  by  reason 
we  are  enabled  to  deduce  one  law  of  nature  from  the 
other,  and  by  the  known  laws  to  discover  new  and 
unknown  ones.  Innumerable  as  are  the  effects  de- 
termined by  natural  laws  in  every  object  in  nature, 
however  insignificant  it  may  be,   I  deeply  feel  an 

*  The  Soul  in  Nature,  p.  28. 
D  4 
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nnfathomable  reason  within  them^  of  which  I  can 
only  comprehend  by  fragments  an  incalculably  small 
part  In  shorty  natore  is  to  me  the  rerelatioin  of  an 
endless  living  and  acting  reasw.'' 

"  If  the  laws  of  reason  did  not  ezust  in  nature,  we 
should  vainly  attempt  to  force  them  upon  her:  if 
the  laws  of  nature  did  not  exist  in  our  reas^Hi,  we 
should  not  be  able  to  comprehend  them."  * 

And  on  the  whole, ''  we  find  an  agreement  between 
our  reason  and  works  whith  our  reason  did  not  pro-* 
duce."  .  •  •  '^  All  existence  is  a  dominion  of  reason*'' 
^^  The  laws  of  nature  are  laws  of  reason,"  and  *^  alto- 
gether form  an  endless  unity  of  reason,"  .  .  .  *^  one 
and  the  same  throughout  the  univ6rse."t 

*  TIm  Soul  i&  Nfttm,  p.  18.  f  lb.  12.  IS.  87.  92.  S77. 
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AiiLi  branches  of  inductive  science  continuolij  tend  xendeDcj 

of  sciences 

more  imd  more  towards  a  grand  unity  of  principle,  towards 

common 

We  perceiye  this  to  a  partial  and  limited  extent  in  principles. 
every  lesser  advance  of  discovery :  in  proportion  as     - 
new  hcta  accomolate  and  become  embarrassing  from 
their    multiplicity,    sooner    or    later    some    happy 
advance  in  generalisation  is  always  found  to  occur 
by  which  they  are  simplified  and  reduced  to  some 
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Gndiud 
progress  of 
generalisa- 
tion and 
nnJum  of 
sciences. 


First  ad- 
vances. 


Later 

physical  dis- 
coveries. 


Faraday's 
generalisa- 
tions. 


single  principle^  connecting  them  at  the  same  time 
with  other  classes  of  phenomena. 

In  the  science  of  the  ancients  (exact  as  it  was  in 
some  limited  departments,  each  within  itself)  all 
branches  were  isolated  and  disconnected:  and  all 
physical  principles  and  causes  were  supposed  of 
separate  and  even  conflicting  kinds. 

All  the  first  great  modem  advances  were  directed 
towards  combining  and  uniting  branches  hitherto 
distinct,  and  tended  to  evince  a  unity  of  idea  and 
principle  pervading  them.  The  first  discoveries 
pointed  to  the  identification  of  the  celestial  motions 
with  terrestrial;  of  astronomy  with  mechanics;  of 
the  fall  of  an  apple  with  the  motion  of  the  moon ; 
of  the  horror  of  a  vacuum  with  the  laws  of  equili- 
brium: as  later  discoveries  have  identified  mag- 
netic and  electric  currents,  and  connected  sound, 
heat,  and  light  with  the  mechanism  of  waves ;  and, 
again,  the  resulting  effects  of  heat  with  dynamical 
force. 

Of  the  tendency  and  progress  of  discovery  towards 
a  coalition  and  combination  of  different  trains  of 
research,  perhaps  we  can  nowhere  find  more 
striking    instances  than  in  the  multitudinous  re- 
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searcfaeB  —  and  every  research  terminates  in  a  die* 
eooery— of  Fasadat,  The  peculiar  character 
of  high  generalisation  which  results  out  of  an  ap- 
parently immensely  complicated  mass  of  small  de- 
tails, is  perhaps  one  of  the  most  striking  features 
of  this  wonderful  series  of  investigations.  It  is 
impossible  here  to  do  more  than  select  one  or  two' 
instances* 
Few  generalisations  of  a  more  striking  character  Magnetism 

and  dia- 

haTe  ever  been  announced  than  that  of  the  magnetic  magnettem* 
properties  of  all  matter^  evinced  in  the  classification 
of  all  substances  under  two  species,  magnetic  and 
diamagnetic,   and    these  characterised  respectively 
by  the  properties  of  attraction  and  repulsion. 
Bat  in  this  union  of  relation  between  magnetic  Action  of 

magnetlBni 

and  all  other  matter,  there  was  to  be  disclosed  a  on  ugbt 
yet  more  striking  instance  of  bringing  together  re* 
moteUf  separated  kinds  of  physical  action  under  a 
common  law,  in  the  action  of  magnetism  on  light. 

What  could  be  a  more  singular  and  striking 
ident^leaticn  of  properties  in  cases  apparendg  the 
iiK)et  remote  from  each  other  than  the  production  of 
i^fftfUory  polarisation  in  light  passing  through  quarts 
uid  some  other  substances,  and  in  passing  through 
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ordinarj  transparent  media  when  placed  in  the  line  of 
intenee  magnetie  farce  f 

Or  to  go  back  to  an  earlier  discovery : 
Definite  Grand  indeed  was  the  conception  of  the  principle 

electTolysis. 

of  the  relations  of  chemical  to  electric  action  partially 

illustrated  in  theories  of  Fabroni  and  Wollaston, 
but  first  announced  in  all  its  generality  by  Davy: 
thus  bringing  into  close  relation  and  unity  two  sach 
great  modifications  of  physical  power.  Equally 
important,  though  apparently  remote  from  either 
of  the  last  was  the  princijde  of  definite  proportions 
in  atomic  combinations  disclosed  by  Dalton. 

These  two  comprehensive  generalisations^  each 
equally  wonderful  in  itself,  yet  seemingly  uncon« 
nected,  it  was  reserved  for  the  penetrating  genius 
of  Faraday  to  place  in  intimate  connexion  and  to 
unite  in  a  stiU  higher  bond  of  generality*  No  single 
discovery  perhaps  could  be  cited  of  higher  intrinsic 
value  than  the  disclosure  of  the  great  principle  of 
DEFIKITB  XLECTBOLYSis :  but  the  high  philoso- 
phical character  of  this  discovery  b  enhanced  the 
more  specially  in  that  it  combines  tn  a  principle  of 
unity  the  mathematical  law  of  definite  proportions 
in  chemical  combinations  with  the  preservati<m  of  the 
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same  identical  numerical  relations  in  electrolytic  action : 
and  dins  uniting  both  in  intimate  relation  with  the 
fondamental  conception  of  atomic  composition. 
As  we  look  to  the  larger  divisions  of  the  sciences^  Systematfc 

division  of 

and  the  snocesaire  wider  generalisations  which  they  sciences, 
imply,  the  same  tendency  to  nnity  is  continually 
though  more  slowly  manifested.  And  thos,  even 
where  it  does  not  yet  appear,  we  cannot  doubt  that 
this  is  the  legitimate  and  ultimate  direction  and 
tendency,  however  remote,  of  all  scientific  progress. 
But  in  treating  of  the  sciences  systematically,  it  is 
necessary  to  adopt  some  principles  of  classification 
and  arrangement  Here  some  division  is  rendered 
necessary  for  this  particular  object ;  but  it  ought  to 
be  carefully  borne  in  mind  that  it  should  in  no  way 
really  interfere  with  the  increasing  conviction  of  a 
real  unity  of  principle  pervading  all  branches. 
It  is  a  reversal  of  the  order  of  inductive  advance  Some  views 

tending  to 

to  endeavour  to  isolate  each  department  of  science,  isolate 

sciences. 

and  to  place  it  on  a  separate  base,  by  a  theory 
which  would  assign  to  each  branch  certain  real 
differences  of  principle  and  peculiar  fundamental 
ideas  essentially  characterising  it.  If  such  a  dis- 
tinction were  made  out,  it  could  be  but  a  tem- 
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porarj  ftnd  provisional  ground  of  classification^  in 
time  to  be  superseded  bj  a  reduction  to  a  higher 
common  principle. 

Mechanical  It  is  no  doubt  true,  that  the  highest,  the  most 
perfect,  and  satbfactorj  assignment  of  physical 
causes  is  effected  when  the  phenomena  can  be 
analysed  into  mechanical  laws.  But  the  reason  of 
this  lies  in  no  mysterious  connexion  of  mechanics, 
as  such,  with  the  idea  of  causation,  but  merely  in 
this,  that  the  conditions  of  purely  mechanical  reason- 
ing are  so  perfectly  elementary  in  their  nature,  and 
so  entirely  free  from  all  admixture  of  ambiguous  or 
doubtful  conditions,  that  we  can  directly  investigate 
them  with  a  simplicity  differing  in  nothing  from 
that  of  primary  geometry,  and  thus  attain  the  most 
perfectly  satisfactory  explanation,  when  everything 
is  reduced  to  simple  consequences  of  mechanical 
equilibrium  or  the  composition  of  forces. 

Progress  of       In  Other  branches  it  is  clear  that  just  in  proportion 

all  sciences 

towards  the  as  WO  cau  succecd  in  reducing  the  phenomena  from 

idea  of  me- 
chanical      obscure  and  apparently  mysterious  modes  of  action 
fbrce  and 

motion.  ^  these  simple  and  intelligible  cases  of  force  and 
motion,  in  the  same  proportion  we  bring  those 
branches  into  the  domain  of  exact  science,  and  break 
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down  the  line  of  demarcation  which  hitherto  seemed 
to  separate  them* 
The  sciences  of  statics  and  dynamics,  of  equilibrium  Ckmimon 

grouDdB  of 

and  motion,  have  been  represented  bj  some  writers  statics  and 

dyuamics, 

as  based  on  inherentlj  distinct  principles ;  but  it  is 
at  once  a  more  satisfactory,  and  as  I  believe  a  more 
true,  yiew  which  connects  them  by  the  consideration 
that  the  simplest  cases  of  equilibrium  or  rest  cannot 
fiiDy  be  demonstrated  without  an  explicit  or  tacit 
reference  to  the  idea  of  motion  * :  which  thus  far 
helps  the  more  general  consideration  of  the  ultimate 
unity  of  aU  sciences. 

The  explanation  of  the  precession  of  equinoxes 
(the  same  in  substance  as  that  of  Newton,  more 
circuitously  followed  out)  by  the  direct  application 
of  the  composition  of  rotatory  motion  announced  by 
I'risi,  and  imitated  by  the  rotatory  apparatus  of 
Atkinson  and  Bonenberger,  exhibits  a  peculiarly 
striking  exemplification  of  unity  of  principle  in 
passing  from  such  phenomena,  vast  in  their  relations 
both  to  space  and  time,  to  the  identical  cases  pre* 


^  *  See  my  <<Efln7  on  Keooannr  and  Contingent  Trnth,"  Ashmolean 
"1:0x10^,1847. 
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sented  in  the  deviations  of  rotatory  projectiles^^ 
the  cases  of  spinning  tops  in  stable  and  in  unstable 
equilibriam,  and  the  yarions  paradoxical  effects  pro- 
duced by  the  gyroscope :  all,  howey^r  diverse,  direct 
consequences  of  one  simple  law.f 
Polarity  re-  The  idea  of  "  polarity,**  to  which  snch  mysterions 
resolution     importance  has  been  attached,  has  be^i  sometimes 

of  motion.  '^  ' 

imagined  to  involve  some  essential  peculiarity  sup- 
plying an  appropriate  characteristic  conception  to 
mark  a  distinct  class  of  physical  phenomena.  But 
this  once  marvellous  notion,  in  the  instance  of  Uffhiy 
has  been  reduced  to  a  simple  case  ofresohUion  of  motion ; 
and  there  can  be  as  little  doubt  that  the  progress  of 
ipductive  generalisation,  and  the  application  of  mathe- 
matical principks,  will,  sooner  or  later,  reduce  other 
instances,  at  present  provisionally  designated  by  the 
same  name^  to  equally  simple  modes  of  action. 
Dynamical        And  with  respect  to  the  phenomena  of  optics 

theory  of 

waves.         generally,  how  completely  remote  do  they  appear 
from  all  notions  of  mechanical  force?    yet,  by  the 


*  See  a  Memoir  by  Prof.  Magniis,  tranflUted  ia  Taylor'g  Voniga 
Mem^  N.S.  pt.  iii.  p.  210. 

t  llie  Vignette  at  the  head  of  this  Section  represents  the  apparatus 
as  conatmcted  on  a  Uu^  scale  for  lecture  illiuitrilion  at  the  Boyal 
Polytechnic  Institution. 
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mathematical  labours  of  Fresnel,  Caachj,  and  others^ 
these  seemingly  remote  appearances  have  been  con- 
nected with  a  recondite  theory  of  pure  dynamics ; 
which,  followed  out  through  a  complicated  train  of 
deduction,  ends  in  reducing  nearly  all  these  pheno- 
mena to  the  results  of  certain  minute  motions,  sub- 
sisting and  excited  among  a  system  of  imaginary 
molecules  acted  on  by  attractive  and  repulsive  forces, 
and  subject  to  external  agitation. 

So,  again,  when  electric  and  magnetic  action  were  Electro- 
magnetic 
reduced  to  systems  of  currents  by  the  researches  of  currents. 

numerous  and  distinguished  co-operators,  in  follow- 
ing out  the  great  principle  disclosed  by  CErsted, 
there  was  a  direct  approach  to  ideas  of  motions  in 
definite  directions,  which  supply  the  abstract  in* 
dications  of  force ;  and  though  the  subject  has  even 
yet  been  but  imperfectly  followed  out,  we  perceive 
the  direction  it  is  taking,  and  must  eventually  take* 
towards  satisfactory  explanation,  in  a  reduction  to 
simple  dynamical  principles. 
One  of  the  most  remarkable  approaches  (as  yet  Supposed 

case  of  In- 

quite  in  obscurity)  which  has  been  made  towards  terference 

In  galvanic 

a  connexion  in  principle  between  two  branches  of  acUon. 
science  apparently  remote,    is  that  of  a  peculiar 

E 
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action  of  a  galvanic  *  current  exhibiting  all  the 
marks  of  a  case  of  intebfebence^  in  the  experi- 
ments of  Mr.  Grove.*  If  this  should  be  followed 
out  hj  a  more  close  analysis,  so  as  to  show  a  real 
action  of  the  kind,  the  analogy  of  galvanic  action 
with  a  system  of  vibt^ations  of  a  fluid  analogous  to  the 
luminiferous  »ther  as  its  cause,  would  open  the  way 
to  a  generalisation  of  the  highest  and  most  valuable 
kind.  And  further,  it  may  not  be  altogether  incon- 
ceivable that  two  sets  of  such  vibrations,  which,  by 
superposition,  give  rise  to  elliptic  vibrations,  may  be 
connected  with  the  formation  of  currents  running 
round  the  wire,  by  which  so  many  of  the  phenomena 
are  represented. 

Molecular         Again:  to   insist  on  an  essential  scientific  dis- 
foroc8. 

tinction  between  molecular  forces  and  those  acting  on 

matter  in  larger  masses,  as  the  characteristic  basis  of 

a  peculiar  science,  tends  to  isolate  this  branch  from 

ordinary  dynamics,  to  which  we  should  rather  seek 

to  assimilate  it. 

In  the  same  way  the  broader  distinction  between 


*  PhU.  Trans.  1862.  Part  I.  Some  highly  intereedDg  fiMta,  manUh 
coiToboFatiTe  of  this  idea,  thoogh  poflaibly  a  different  case,  are  describea 
by  Dr.  Bobinaon  of  Armagh.  Proceedings  of  Boyal  Irish  Academy,  Jan. 
14. 1866. 


Emat  L   §  n.]       UNITY  OF  SCIENCES.  51 

mechanical  and    chemical  action  tends  equally  to  Chemical 

forces. 

bre^  up  the  idea  of  that  essential  and  fundamental 
nnitj  which  the  philosopher  is  persuaded  must  reallj 
subsist  between  these  invisible  actions  of  atoms  on 
atoms,  and  those  more  obvious,  only  because  on  a 
larger  scale,  of  worlds  on  worlds. 

The  distinction  of  molecular  forces,  there  can 
be  no  doubt,  marks  merely  a  present  line  of  de- 
marcation from  ordinary  mechanical  forces,  which 
will  at  some  future  time  be  effectually  broken  down, 
and  the  two  classes  reduced  to  one  higher  genus. 
Chemical  action,  again,  we  may  be  assured,  differs 
from  mecJumical  only  in  our  existing  state  of  ig- 
norance ;  but  they  will  doubtless  at  some  period  be 
assimilated  by  the  discovery  of  a  common  principle  of 
equilibrium  and  its  disturbance.  Even  in  the  present 
state  of  our  knowledge,  molecular  forces  have  been 
shown  with  great  probability  to  be  reducible  to  a 
common  theoretical  expression  with  that  of  gravi- 
tation in  the  speculations  of  Boscovich  and  Mossotti. 

Again,  the  mode  of  aggregation  of  many  of  the  cosmicai 
stellar  clusters,  as  described  by  recent  observation,  is 
regarded  by  some    very  eminent    philosophers  as 
evincing  the  action  of  forces  of  a  peculiar  kind 

JB    2 
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Outstand- 
ing excep- 
tions re- 
main for 
analysis. 


Distinc- 
tions tem- 
porary and 
pix>vlsionaL 


different  from  those  of  gravitation.  Should  this 
prove  to  be  the  case,  it  would  in  no  way  derogate 
from  the  universality  of  some  law  of  aggregation  of 
matteri  that  a  different  species  of  law  may  prevail  in 
those  vast  distant  portions  of  the  universe,  which, 
when  it  shall  have  been  investigated,  may  prove  a 
more  comprehensive  kind  of  force,  of  which  gravi- 
tation is  but  one  form  or  modification. 

But  if  any  such  apparently  outstanding  exceptional 
case  were  fully  made  out  rightly  to  claim  the  title  of 
involving  an  entirely  new  principle,  still  the  inductive 
method  would  only  mark  out  that  principle  as  a 
legitimate  subject  of  future  analysis  ;  and  we  might 
be  assured  that  in  the  successful  course  of  such  anar 
lysis  at  some  future  period,  either  this  new  principle 
must  fall  under  some  already  recognised  principles, 
or  those  recognised  principles  must  fall  under  it. 

There  may  no  doubt  be  a  practical  convenience 
in  retaining  some  distinctions  of  this  kind  to  preserve 
arrangement  in  our  subjects ;  but  to  attempt  to  fix 
them  as  essential  foundations  of  real  philosophical 
distinctions,  seems  to  be  reversing  the  proper  order 
of  inductive  inquiry.  Provisional  and  temporary 
distinctions  for  classification,  indeed,  we  may  with 


EsBAT  L   §  il]       unity  of   sciences.  53 

oonvenience  and  adrantage  often  make  between 
different  branches  of  science  in  regard  to  the  modes 
of  reasoning  and  nature  of  the  leading  ideas  appro- 
priate to  them ;  but  it  is  essential  to  remember  that 
these  distinctions  are  only  proTisional. 

But  in  contemplating  the  unity  of  sciences^  an  -^w«««d  ex- 
exception  has  been  alleged  in  reference  to  geology.  *°  s^oiosr- 
The  entire  relation  in  which  it  stands  to  other 
branches  of  inductive  science^  and  even  its  inductive 
character  altogether,  has  been  sometimes  disparaged. 
Gomte  has  denied  it  any  place  whatever  in  the  scheme 
of  "  positive  philosophy,"  *  and  possibly  some  hypo- 
theses which  have  continued  to  be  occasionally  in- 
dulged in,  in  connexion  with  that  science,  might  not 
unnaturally  have  influenced  him  in  entertaining  a 
prejudice  against  it 

Yet  this  science,  when  rightly  pursued,  is  emi-  Not  rod: 

geology  in 

nently  inductive.  From  its  very  nature  it  combines  inductire 
the  resources  of  a  variety  of  other  sciences ;  dynami- 
cal, hydrostatical,  chemical,  and  especially  physio- 
logical, and  being  thus  entirely  dependent  on  these 
other  branches  of  inductive  philosophy,  itself  acquires 
&  perfectly  strict  inductive  character. 

•  See  Appendix,  No.  XL 
B  8 
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When,  at  the  present  day,  it  exhibits  to  as,  pre- 
served in  their  stonj  sepulchres,  the  successive  varie- 
ties of  organised  structures,  as  they  lived  and  moved 
in  the  same  world,  subject  to  the  same  immutable 
laws,  mechanical,  optical,  and  physical,  uninterrupt- 
edly in  operation  through  all  the  incalculably  vast 
periods  of  past  time,  it  is  an  entire  departure  from. 
No  really      all  just  appreciation  of  the  unity  of  science  and  of 

different  ^'^    .  '' 

causes  re-  nature  to  imagine  that  any  essentially  different  laws 
of  vitality  then  prevailed,  or  that  the  changes  in 
organised  life  thus  brought  to  light  were  governed 
by  any  totally  different  series  of  causes  from  those 
now  in  operation  of  a  peculiar  and  mysterious  kind. 
The  evi-  ^^t  some  seem  to  have  supposed  that  the  reason- 

geology  not  ing  of  geology  ought  to  rest  on  something  distinct 

different  in 

nature  from  &om  that  of  the  experimental  sciences, — inasmuch 

that  of 

other  as  it  refers  to  events  which  have  so  long  since  passed 

sciences. 

away,  and  which  we  cannot  recall  for  exaniination, 
while  the  very  terms  "palcBOZoic  "  and  " palcetiologf/^^ 
might  seem  to  insinuate  that  we  are  concerned  with 
an  order  of  causes  belonging  to  the  past,  different 
from  those  now  in  action,  —  a  distinction  just  as 
unphilosophical  as  that  of  the  peripatetics,  who  drew 
a  distinction  between  '^  natural  and  violent  ^  motion, 
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and  ascribed  the  terrestrial  motions  and  the  celestial 
to  distinct  causes. 

Indaclion  has  no  reference  to  distinction  of  past 
or  present ;  if  phenomena  have  been  locked  up  for 
ages,  yet,  when  once  thrown  open  to  us,  they  become 
objects  of  the  same  kind  of  investigation  as  those 
occurring  at  the  present  day.  The  investigation 
and  restoration  of  the  remains  of  a  Saurian  imbedded 
millions  of  ages  ago,  is  an  operation  of  precisely  the 
teme  kind  as  the  post-mortem  examination  of  the 
gabject  of  yesterday. 

The  inductive  philosopher  is  convinced  that  the  nnifoimitr 

ofnatorein 

universal  subordination  of  causes  must  hold  good  time  and 

space. 

equally  in  time  as  in  space;  that  as  there  is  no 
region^  however  distant,  in  which  physical  laws  do 
not  apply,  or  in  which,  if  as  yet  unknown,  we  are 
not  fully  warranted  in  feeling  an  assurance  that  they 
must  apply;  so  in  time  there  is  no  period^  however 
remote,  at  which  we  can  legitimately  imagine  the 
chain  of  physical  causation  to  be  broken,  and  to  give 
place  to  disconnected  influences  of  a  wholly  different 
kind. 
More  recently,  the  investigations  of  Mr.  Hopkins  Geology  ap- 

proximac- 

have  tended  to  connect  geology  even  with  dynamics  ing  to  an 

X  4 
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exact  and  mathematical  laws^  and  thus  to  establish  ita 

8d«nce.  ,  t  I      .    T       .       t 

relation,  not  merely  to  the  indtictivef  but  even  to  the 

exact  sciences :  not  that  that  name  implies  any  real 
difference  in  nature,  but  merely  marks  the  degree 
of  perfection  to  which  any  branch  of  science  has 
attained.  If,  then,  from  the  examination  of  pheno- 
mena actually  existing,  and  going  on  around  us,  we 
turn  to  the  past,  the  rules  and  principles  of  inductive 
investigation  will  apply  with  equal  force  and  pro* 
priety  to  phenomena  which  teach  us  the  successive 
and  gradual  changes  which  the  crust  of  the  globe 
has  undergone,  and  lead  us  to  trace  them  as  far  back 
as  we  can  towards  its  origin. 
Influence  of      The  great  principle  which  forms  the  basis  of  all 

time  ad- 

mittcd.  inductive  geology  —  the  analogy  of  existing  causes 
in  explaining  past  changes  must,  however,  be  dis- 
tinctly understood,  and,  in  fact,  is  so  interpreted  by 
its  best  advocates,  not  merely  as  restricted  literally 
to  those  identical  natural  operations  which  toe  see 
going  on,  AND  completed,  daily  before  our  eyes 
within  the  limited  moment  of  time  to  which  our 
observation  extends. 

It  would  not  fully  vindicate  its  own  power,  if  it 
did  not  include  in  the  general  analogy  the  influence 
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of  some   elements  incapable,  Jrom  their  natwre   of 

dtrect  verification  from  our  own  experience,   sach  as 

are  dae  to  the  influence  of  time^  especially  of 

unlimited  periods  of  time;  and  in  illustration  of  this  illustration 

firom  fonn- 

idea  we  are  reminded  of  some  changes  even  in  more  ation  of 

coal  and 

limited  periods,  which,  though  in  their  nature  and  diamond* 

results  simplj  chemical,  are  jet  stich  as  cannot  be,  or 

at  least  have  not  been,  produced  'in  our  laboratories* 

We  maj  take  as  instances  the  formation  of  coal  and 

of  diamond;  while  on  a  grander  scale  we  are  under 

the  necessity  of  acknowledging  the  long  series  of 

changes  which  must  have  accompanied  the  gradual 

cooling  of  the  earth,  an  unavoidable  inference  from 

the  £ftct  of  existing  central  heat. 

Real  inductive  principles  thus  tend  to  reduce  to  Misconcep- 
tion of  past 
order  those  phenomena  which  have  appeared  to  some  duration. 

to  present  so  much  more  strongly  marked  vicissi- 
tudes only  because  we  are  apt  to  crowd   the  events 
together  in  the  long  perspective,'  and  measure  them 
too  much  according  to  our  confined  ideas  of  dura-    * 
tion. 

In  speculations  on  changes  where,  it  is  alleged.  Theory  of 

oonvul- 

all  applications  of  known  causes  fail,  it  has  been  sions. 
the  favourite  resource  with  some  to  appeal  to  mys- 
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Of  an  unin- 

dactlTe 

character. 


Uniformi* 
tarianism 
and  cata* 
Btrophism. 


terioQS  revolations  and  occult  operations  of  a  kind 
ill-explained,  and  even  supposed  to  be  inscrutable 
to  our  faculties,  but  thus  the  better  calculated  to 
dazzle  the  many  with  their  imposing  pretensions. 

But  in  the  spirit  of  true  induction  we  have  no 
right  to  imagine  that  anj  of  the  events  or  changes 
of  past  epochs,  however  apparently  inexplicable, 
can  be  rationally  set  down  as  events  of  a  different 
kind  and  order  from  those  now  going  on,  or  as  in- 
terruptions of  the  settled  order  of  natural  causes. 

Difference  of  opinion  indeed  may  subsist  as  to 
the  greater  or  less  frequency  or  iniensitf/  of  volcanic 
action,  of  fractures  and  dislocations,  of  variations 
in  climate,  of  changes  of  condition  due  to  the 
cooling  of  the  terrestrial  nucleus,  or  the  like,  iu 
past  epochs.  But  these,  while  they  are  on  all 
hands  allowed  to  be  fair  and  legitimate  topics  of 
philosophical  debate  and  inductive  inquiry,  would 
be  most  unduly  exaggerated  if  supposed  to  mark 
any  such  real  or  fundamental  difference  in  principle 
as  to  constitute  two  really  distinct  geological  schools. 
They  are  questions  merely  of  degree,  not  of  kind  or 
of  principle. 

Yet,  in  the  language  often  used,  the  ''uniformi- 
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tarian"  view  would  seem  to  be  represented  as  an 
lijpothesis  to  be  &ir]j  weighed  against  another 
antagonistic  "catastrophic"  theory.  If  the  terms 
are  to  be  understood  with  anj  such  difference  of 
sense  as  that  thus  implied^  I  conceive  it  appears  that 
the  two  theories  respectively  occupy  totally  different 
grounds. 

The  "  uniformity  '*  principle  would  mean  simply 
the  proper  extension  of  inductive  analogy  and  the 
law  of  continuity^  even  if  not  yet  su£Sciently  sub- 
stantiated in  detaQ  in  each  particular  instance; 
^riiile  the  '^  catastrc^hic "  hypothesis  seems  of 
sn  essentially  uninductive  nature^  and  appeals  to 
ideas  remote  from  true  analogies^  confessedly  re- 
sorted to  on  the  very  plea  of  the  failure  of  ezplana- 
^  by  natural  causes. 

But^  in  such  cases,  the  evidence  of  a  violation  of 
the  uniformity  of  nature  is  purely  negative:  with 
all  analogy  against  the  reality  of  the  exceptions, 
they  can  be  midi  ordy  to  our  present  ignorance :  the 
apparent  anomaly  is  but  a  part  of  a  more  com- 
prehensive law,  ill  understood ;  —  a  modification  of 
Its  continuous  action  in  reality  equally  regular, 
though  not  as  yet  fully  made  out  or  reduced  to 
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law.  Oeologj  thus  kept  pure  from  the  introduction 
of  fanciful  and  unphilosophical  hypotheses  eminently 
conforms  to  the  type  of  unity  which  binds  together 
the  whole  range  of  inductive  science. 
RevoiutioiiB  The  unity  of  sciences  is  not  impaired,  hut  insured 
only  pro-      and  promoted^  by  those  mtUatianB  which  any  of  its 

gresBive. 

branches  may  seem  to  have  undergone.  All  real 
science  is  in  a  state  of  perpetual  change.  These 
changes  have  now  and  then  been  fundamental  and 
rcTolutionary,  and  similar  fluctuations  are  perpetually 
going  on  in  lesser  details.  But  this  in  no  way  makes 
science  itself  unstable  or  fluctuating.  The  change 
is  always  of  one  character^  and  that  no  other  thaa 
the  very  nature  of  the  inductive  philosophy  requires : 
a  change  from  anomaly  to  regularity,  from  hetero- 
geneity to  analogy,  from  confusion  to  order,  from 
interruption  to  continuity,  from  artificial  dogmatism 
to  the  simplicity  of  nature. 
Discoveries       Every  branch  of  science  approaches  perfection  and 

superseded 

only  by       stability  as  it  more  fully  approaches  to  and  realises 
greater  Im- 
provements, the  grand  principle  of  unity.     It  is  the  test  of  the 

real  advance  of  discovery  to  exhibit  a  progressively 

increasing  conformity  to  these  great  principles :  an 

advance    which  will  not  require  a  retreat, —  the 
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erection  of  a  structure  which  will  not  require  re- 
modelling. 

Every  philosophic  research  or  conclusion,  at  pre- 
sent of  the  highest  importance,  must  expect  to  be 
reduced  to  a  subordinate  place :  everj  method  now 
most  justlj  esteemed  must  look  to  be  superseded 
by  greater  improvements :  but  nothing  will  deprive 
such  really  great  discoveries  of  their  place  in  the 
page  of  history— their  lustre  will  but  be  increased 
by  the  brilliancy  of  newer  results,  to  which  they  were 
the  necessary  preliminaries. 

Such  mutations  are  sometimes  made  a  topic  of 
reproach,  but  only  by  those  who  are  hostile  to 
science  firom  entire  ignorance  of  its  principles ;  they 
may  learn  to  observe  that  these  changes  are  aU  in 
one  directum :  they  are  all  steps  in  advance  towards 
a  higher  and  more  enduring  system — all  future  pro- 
gress must  be  in  the  same  direction ;  we  shall  never 
see  a  recession  from  the  more  natural  towards  the 
more  mysterious ;  from  the  recognition  of  regulated 
causes,  law  and  order,  in  a  retrograde  course  towards 
arbitrary  or  fortuitous  influences. 

In  the  study  of  nature  all  things  are  at  first  pre-  Ad^aDce 
lented  to  us  in  an  obscure  and  mysterious  form, — ^their  dam  to 

reaaoo. 
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shape  and  outline  is  but  dimly  seen^ — we  are  lost 
amid  a  mass  of  heterogeneous  elements  of  crude 
materials,  unconnected  facts,  disordered  imaginations : 
the  first  attempt  is  to  refer  them  to  imaginary  and 
mysterious  relations,  occult  virtues,  efficient  causes^ 
sympathies,  antipathies,  affinities,  polarities.  But  all 
this  mystery  and  confusion,  it  is  the  very  business  of 
sound  philosophy  to  analyse — to  clear  up  by  luminous 
distinctions,  and  reduce  to  intelligible  conceptions; 
and  though  some  sound  philosophers  may  continue 
provisionally,  or  for  convenience,  to  use  some  of  the 
same  terms,  yet  they  carefully  distinguish  them  as 
nothing  more  than  teims  of  convention,  however 
inferior  apprehensions  may  be  misled  to  mistake  them 
for  realities.  So  long  as  mystery  continues  to  haunt 
us  we  have  not  really  entered  on  the  domain  of  philo- 
sophy —  where  science  begins  there  mystery  ends. 

To  recur  then  to  mystery  as  the  end  of  philosophy, 
is  to  invert  the  order  of  things.  But  there  is  nothing 
at  variance  with  this  rule  in  tracing  the  indications  of 
mind,  which  necessarily  result  from  the  manifestation 
of  design  and  harmony  in  those  universal  laws 
which  are  the  very  clearing  up  of  physical  mystery. 
Applied  to        Most  sciences  had  their  origin  in  the  clouds  of 

■ereral 
•dencei. 
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mysticism^  and  thus  occasionally  long  retain  some 
tancture  of  it  Astronomy  arose  out  of  astrology, 
chemistry  out  of  alchemy,  and  geology  out  of  a 
theological  cosmogony.  Geology,  indeed,  being  the  Adyance  of 
youngest  of  the  inductiye  sciences,  has  naturally 
in  the  course  of  its  rapid  growth,  within  a  brief 
period,  exhibited  more  of  those  changes  from  mysti- 
cism towards  rationalism  than  any  other  branch.  It 
is  but  a  short  time  since  the  whole  science  consisted 
of  little  better  than  a  few  detached  general  facts, 
connected  by  arbitrary  hypotheses,  and  conformed 
to  the  language  of  dogmatic  belief. 

With  an  increasing  recognition  of  true  inductive 
principles,  we  have  witnessed  progressive  improve- 
m^its  in  the  philosophic  character  of  the  theory  and 
candid  retractations  of  opinions  once  warmly  upheld, 
chiefly  on  grounds  alien  from  those  of  science.  Yet 
these  concessions  perhaps  were  made  more  from  the 
disclosure  of  a  few  contradictory  facts  in  particular 
instances,  than  from  any  perception  of  broader  philo- 
sophic principles  as  those  which  in  the  first  instance 
ought  to  have  formed  the  basis  of  the  whole  science ; 
and,  perhaps,  such  principles  are  hardly  yet  uni- 
versally recognised  in  their  full  force  and  extent 
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Influence  Those  who  continue  really  to  indulge  in  the  visions 

of  dogmiB* 

which  misled  geology  in  its  infancy^  the  dreams  of 

universal  cataclysms^  and  sudden  creations^  of  a  kind 
wholly  remote  from  physical  analogies,  and  to  which 
it  would  be  wrong  to  seek  to  apply  physical  ex- 
planations, so  far  place  their  speculations  out  of  the 
pale  of  the  inductive  philosophy. 

But  the  influence  of  such*  artificial  theories  we 
may  be  assured  will  in  time  entirely  disappear^  and 
all  true  cultivators  of  science  will  come  to  regard 
such  distinction  of  schools  in  no  other  sense  than  as 
we  now  speak  of  Ptolemaists  and  Copemicans, 
Cartesians  and  Newtonians:  these  anticipations, 
however,  are  far  from  being  yet  generally  realised. 
Many  who  smile  at  the  fancies  of  a  Whiston  or  a 
Bufibn  are  scarcely  less  under  the  dominion  of  ideas 
of  very  kindred  origin.  Those  who  disown  dogmatic 
authority  to  teach  the  mode  of  formation  of  the 
earth's  crust  are  yet  often  not  exempt  from  prepos- 
sessions equally  narrow  in  speculating  on  the  pro- 
bable order  of  creation,  the  succession  of  species^  or 
the  relations  of  our  globe  to  other  planetary  and 
stellar  worlds. 
Tendency         But  to  minds  duly  impressed  with  the  great  principles 
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of  analogy,  law  and  order,  all  anomalous  imaginations  to  principle 

of  unity. 
deriyed  firom  89iirces  extraneous  to  science  will  dis* 

appear.  The  increasing  tendency  of  all  research 
towards  harmony,  simplicity,  and  nnity  of  character, 
will  be  recognised  as  a  pledge  of  its  ultimate  rea- 
lisation: and  even  conjectural  hypotheses,  confess- 
edly a  mere  indulgence  in  philosophical  romance, 
proTided  it  be  strictly  philosophical,  will  be  hailed 
with  satisfaction  as  helping  out  the  general  con- 
ception and  keeping  alive  the  spirit  of  analogical 
inquiry. 

But  a  yet  more  serious  question,  of  the  same  kind  Second  al- 
iped tSX' 

as  that  referring  to  geology,  has  been  rabed  with  ception  in 

tbeidenoe 

respect  to  the  sciences  of  arffanieatian  and  Ufe :  which  of  organisa- 
tion and 
are  sometimes  supposed  to  involye  altogether  a  new  ufe. 

eUus  and  order  of  ideas  of  so  peculiar  a  kind  that 

they  must  stand  out  as  entire  exceptional  cases  to 

the  general  unity  of  the  sciences. 

Now  it  will  on  all  hands  be  allowed  that  these  FecoUar 

difficidttes 

subjects  are  as  yet  but  imperfectly  understood,  and  oftheinb* 

Ject 

a  large  range  of  inquiry  connected  with  them  still 
inyolved  in  obscurity.  And  if  from  external  pheno- 
mena we  seek  to  advance  to  their  causes  and  prin- 
ciples, it  is  of  course  most  fully  admitted  that  of  the 

p 
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ultimate  causes  of  organisation  and  life  we  cannot 
at  present  attain  to  anj  satisfactory  explanation^  or 
even  form  any  definite  conception. 

But  hence  we  find  many  in  treating  the  subject 
commonly  set  it  down  as  in  its  own  nature  something 
essentially  mysterious  and  inscrutable:  as  referring  to 
an  order  of  causes  altogether  distinct^  wholly  dis- 
connected with  those  of  any  branch  of  physical  in- 
vestigation;   as  inyolving  functions  and  operations 
wholly  sui  generis:    and  not  only  that  we   cannot 
explain  them  on  any  merely  physical  principles,  but 
that  we  ought  not  to  attempt  to  do  so :  that  they 
are  of  an  order  wholly  transcending  such  inquiries ; 
beyond  the  power  of  our  faculties  to  apprehend; 
and  ought  to  be  kept  apart,  as  being  indications 
of  a  special  and  mysterious  principle  which  it  would 
be  presumptuous  and  immoral  to  attempt  to  inquine 
into. 
Not  redly         Everything  doubtless  is  mysterious  till  it  is  made 

myBtOiouB 

oriDflcru.     known,  but  the  inductive  mquirer  will  never  al- 

table. 

low  the  apparent  obscurity  of  a  subject  to  oppose 
any  barrier  to  the  endeavour  to  make  it  deax; 
Nothing  can  be  more  mysterious  than  gravitation; 
but  that  does  not  hinder  the  philosopher  firom  in- 
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vestigatiiig  its  laws,  or  thence,  as  far  as  he  dw, 

penetratiiig  towards  its  principle.     Electricity  and 

magnetisin,  thunder   and   lightning,  were    perfect 

mysteries  a  century  ago.     Instead  of  allowing  any 

tach  prepossessions  to  paralyse  his  researches,  the 

indnctiye  philosopher  would  simply  seek  in  regular 

order,  first  to  determine  the  external  conditions  and 

fam  of  life,  themselves  as  yet  feir  from  being  well 

nnderstood.     Until  these  are  known,  he  might  reject 

is  premature,  or  at  least  regard  as  wholly  conjectural^ 

<n  attempts  to  speculate  on  their  higher  lawa  or 

physical  causes :  yet  not  less  confidently  would  he 

he  assured  that  these   more   interior  causes  will 

e&e  day  come  to  be    known;  just  as  surely  as 

the  proximate  laws  will  be  accurately  traced  and 

redaced  to  that  determinate  order  which  undoubtedly 

in  reality  perrades  them,  but  of  which  we  have  at 

present  only  the  most  imperfect  glimpses,  yet  which, 

imperfect  as  they  are,  are  the  true  openings  to  the 

id&nate  inductive  knowledge  of  causes  and  prin- 

etples. 

There  have  not  been  wanting,  indeed,  attempts  at  Proposed 

.,       .  .  hypotliescB 

taeormiig  on  the  subject:  various  hypotheses  have  of  the  vital 

^  principle 

"*^  Started  aa  to  the  nature  of  the  "  vital  principle,^'  often  fciu- 

dofiik 


r  2 


I 


68  IJNITT  OF  SCIENCES.      [Ebrat  L   §  xx. 

and  the  qnestion  diBcossed  whether  life  is  the  result 
of  organisation^  or  organisation  of  life.  Some  hare 
referred  to  more  particular  modes  of  action^  such  as 
electric  currents  flowing  through  the  nervous  system^ 
or  the  like ;  and  have  represented  animated  beings  as 
in  fact  nothing  more  than  walking  galvanic  batteries  ; 
all  these,  and  many  similar  theories,  may  be  utterly 
fallacious  and  erroneous;  and  the  opponents  may 
triumph  and  revel  in  the  real  or  supposed  reftitation 
of  them.  But  all  this  in  no  way  affects  the  con<« 
viction  of  the  existence  of  some  physical  principle^ 
the  cause  of  the  vital  functions,  as  yet,  indeed, 
unknown,  but  which  nevertheless  will,  at  some 
time,  become  as  well  determined  as  the  principle  of 
respiration  or  the  circulation  of  the  blood  are  at 
present 

Again,  though  chemical  analysis  has  reduced  or* 
ganised  products  to  determinate  elements,  yet  it  is 
made  a  matter  of  no  small  boast  by  some,  that  no 
chemistry  can  reproduce  an  organic  substance,  or 
invest  that  organised  substance  with  life :  and  eager 
and  loud  was  the  triumph  of  those  who  conceived 
they  had  refuted  the  alleged  results  of  Messrs, 
Crosse  and  WeekeSi  and  bitter  the  abuse  and  ridi- 
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cole  heaped  upon  them  for  belieying  that  thej  had 
eyolyed  insect-life  bj  galvanism. 
All  such  experiments  may  indeed  be  fallacious  and  Bat  tome 

phyttcal 

premature ;  and  we  may  be  as  far  as  possible  from  <wue  of 

life. 

St  present  penetrating  the  secret  of  vitality^  or  the 
precise  mode  of  its  connexion  with  the  bodily  struc« 
tare  and  the  chemical  changes  elaborated  by  the 
Tsrious  organs.  But  the  truly  inductiye  inquirer 
can  never  doubt  that  there  really  exists  as  complete 
and  continuous  a  relation  and  connexion  oisime  land 
between  the  manifestations  of  life  and  the  simplest 
mechanical  or  chemical  laws  evinced  in  the  varied 
actions  of  the  body  in  which  it  resides,  as  there  is 
between  the  action  of  any  machine  and  tlie  laws  of 
motion  and  equilibrium, — the  weaving  of  cloth  by 
a  power-loom  and  the  principle  of  latent  heat:  and 
that  this  connexion  and  dependence  is  but  one  com- 
ponent portion  of  the  vast  chain  of  physical  causa** 
tion  whose  essential  strength  lies  in  its  universal 
continuityi  which  extends,  without  interruption, 
through  the  entire  world  of  order,  and  in  which  a 
teal  disruption  of  one  link  would  be  the  destruction 
of  the  whole. 
The  principles  of  inductive  science  apply  to  all 
r  3 
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AU  nature    physical  tmth  and  the  investigation  of  all  pKyncal 

subject  to 

law  and       causes.     The  laws  of  order,  nniformitj,  and  con<i« 

order. 

tinnity  belong  to  all  parts  of  the  material  world : 
and  in  this  order  and  continmtj  ammal  life  is  in- 
claded.  From  the  lowest  mechanical  or  chemical 
influences  on  inorganic  matter,  there  is  an  unbroken 
series  to  the  first  manifestation  of  organic  changes ; 
and  from  these  again — from  the  lowest  T^etaUe 
or  zoophyte,  up  to  the  highest  mammalia  —  there  is 
entirely  one  continuous  progression,  its  connexion 
from  one  term  to  another  being  carried  on  through 
absolutely  insensible  degrees  and  shades  of  diffe^ 
rence. 

Humboldt  observes, —  ''All  myths  about  impon- 
derable matters  and  special  vital  forces  inherent  in 
organised  beings,  only  render  views  of  nature  per- 
plexed and  indistinct''*  It  is  the  unbroken  preser* 
vation  of  this  continuity  which  assures  us  that  the 
nature  of  the  vital  principle  must  be  sought  for  by 
no  occult  or  mysterious  process,  but  only  by  the 
patient  application  of  the  same  inductive  processes 
by  which  other  physical  principles  have  been  and 

*  Cosmos,  69.  trand.  1S45. 
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always  coiitinae  to  be  gradually  cleared  up  and 
elicited ;  and  by  the  operation  of  which,  we  may  be 
afisnred,  this  hidden  spring  of  life  will,  at  some  time, 
be  disclosed,  and  brought  out  to  occupy  its  place  in 
harmony  with  all  the  other  great  principles  of  the 
uniyersal  cosmos. 

But  there  is  another  plea  on  which  the  phy*  Physiology 

snppoMd 

Biological  sciences  have  been  sometimes    supposed  distinct,  as 

founded  on 

to  stand  apart  from  other  branches.  It  is  alleged  final  causes. 
they  are  characterised  by  involving  the  peculiar  and 
distinctive  idea  of  organisation,  that  is,  an  idea  essen- 
tially  involving  the  conception  of  design  or  intentumy 
and  have  hence  been  referred  to  a  separate  principle 
called  teleology. 

This,  however,  appears  to  me  a  distinction  xm- 
founded  in  itself,  or  rather  founded  on  an  incidental 
and  not  on  an  essential  distinction,  and  referring 
rather  to  the  narrower  view  of  this  class  of  investi- 
gations as  followed  by  an  older  and  less  advanced 
school;  whereas  in  their  more  modern  extension, 
they  imply  a  more  enlarged  principle,  and  one 
doaely  accordant  with  the  extension  of  analogy 
and  the  unity  of  science. 

It  is  of  course  obvious  that  throughout  these 
r  4 
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The  dis-      sciences,  perpetual  instances  of  such  adaptation  of 

tinctloii 

not  tea-       stmctore    to    the  ends  and  porposes  of   life    are 

able. 

abandantlj  manifested;  and  it  is  no  less  evident 
that  thej  force  themselves  on  the  mind  with  that 
peculiar,  immediate,  and  irresistible  kind  of  effect 
which  is  jostlj  dwelt  upon  bj  mo&(t  writers  on  the 
subject,  and  admitted  bj  all  inquirers  in  such  mul- 
titudes of  convincing  examples.  On  these,  however, 
it  is  not  mj  object  to  enlarge  here;  the  present 
question  is  as  to  the  precise  philosophic  analTsis 
of  the  case  with  reference  to  the  classification  of 
sciences. 

So  rapid  is  the  mental  operation  bj  which  the 
inference  of  design  in  these  cases  flashes  upon  us, 
and  so  immediate  is  the  impression,  that  it  may  seem 
almost  to  precede,  or  at  least  to  go  hand  in  band  with 
observation,  without  waiting  for  formal  deduction: 
so  that  we  maj  not  unnaturally  deceive  ourselves, 
and  may  sometimes  mistake  it  for  an  intuitive  notion, 
acquired  antecedently  to  the  actual  examination  of 
organised  structures,  and  may  even  imagine  (as  some 
have  even  maintained  on  philosophical  grounds)  the 
idea  of  a  purpose,  an  end  and  means,  is  an  intend 
part  of  our  very  idea  of  an  organised  being.    Yet 
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when  we  analyse  our  conceptions  more  strictlj^  it 
must  be  apparent  that  oar  verj  notion  of  the  exist* 
ence  of  organised  beings  must  be  acquired  in  the  first 
instance  from  observation — including  the  observation 
of  ourselves :  and  this  constitutes  so  constant  and 
universal  a  case  of  experience,  that  it  may  well  seem 
an  idea  whose  origin  we  maj  set  down  as  con- 
temporar  J  with  our  earliest  exercise  of  consciousness 
and  thought. 
It  is,  however,  in  strictness,  not  merely  from  Notessen- 

ttaly  Imt  iu- 

observation,  but  bj  a  considerable  exercise  of  in-  ddentai. 
ference  and  deduction,  that  we  can  legitimately 
arrive  at  the  notion  that  an  animal  '^  is  intended  to 
live ;  **  it  is  derived  from  the  study  of  its  organisation : 
whence  we  are  led  to  look  to  the  subserviency  of  its 
parts  to  the  purposes  of  life  and  enjoyment. 

The  idea  which  we  form  in  general  of  an  organised 
^>odgf  no  doubt  practically  involves  that  of  parts  mu- 
taaDy  dependent  and  adapted  to  each  other ;  but  this 
18  an  inference,  and  the  relation  which  it  establishes  is 
one  in  no  way  eeeentidUy  differing,  in  this  respect, 
from  that  existing  among  the  component  portions  of 
a  movmg  machine,  or  even  of  a  stationary  arch ; 
though  certainly  differing  in  the  degree  of  compli* 
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cation^  as  in  the  higher  and  more  varied  and  molti- 
plied  design  and  object  evinced  in  their  structure. 
There  is  no  essential  distinction  in  kind  between  our 
conception  of  the  one  or  the  other.  It  is  true  we 
soon  come  practically  and  habitually  to  include  these 
effects  in  the  complex  current  idea  of  an  organised 
being,  and  are  unconsciously  and  involuntarily  led  as 
it  were  to  connect  these  conditions  with  the  idea  of 
plan  and  intention,  and  to  assume  the  relation  of  these 
as  that  of  ends  and  means.  But  we  are  here  con- 
cerned only  with  the  analysis  of  our  ideas. 
Moreen-  That    a    Combination   of   arrangements,  perhaps 

larged  views 

necessary,  even  complicated  ones,  which  answer  a  purpose 
whose  practical  importance  is  obvious,  and  where  the 
relation  of  one  to  the  other  as  end  and  means  almost 
forces  itself  on  the  mind  the  moment  we  contemplate 
them,  must  produce  a  high  conviction  of  design,  is  as 
indisputable  as  it  is  invaluable  in  the  high  argument 
of  which  it  forms  a  part  But  such  instances  arising 
in  the  contemplation  of  organic  structures  do  not 
stand  in  any  way  peculiarly  distinguished  in  their 
nature  from  other  cases  of  the  like  adaptation  of 
means  to  an  end  in  the  wider  arrangements  of  unr 
organiaed  matter. 
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It  may  readily  be  granted  as  the  fact,  that  several  Discoveries 

made  by 

remarkable    physiological    discoveries    have    been  help  of  float 

causes;  only 

made  in  conseqaence  of  the  habit  of  looking  at  final  as  hints. 
causes  in  animal  stmctnres.  Bat  what  does  this 
prove  ?  Reduced  to  its  proper  place  in  the  philoso- 
phical system,  the  case  is  simply  this :  most  disco- 
Teries  in  physical  science  are  originally  prompted  and 
suggested  by  some  previous  conjecture.  Nothing  can 
be  more  froitfol  in  famishing  such  conjectures  than 
the  habitual  recourse  to  instances  of  adaptation  to 
an  end  in  organisation  already  known,  whence  the 
enlightened  physiologist  often  receives  the  most 
valuable  hints  and  firames  the  most  probable  con- 
jectures  as  to  those  which  are  as  yet  unknown.  The 
value  and  force  of  such  conjectures  in  general  depends 
on  the  happy  preservation  of  analogy ;  and  that  ana- 
logy is  in  these  cases  most  likely  to  be  traced  in  the 
connected  series  of  means  and  ends. 

The  object  is  not  in  this  place  to  enter  on  the  unity  of 

_  «       /•      -I  Ml*  composition 

general  argument  of  ^*  final  causes :  ^  and   m  re-  the  true 

principle  of 

femce  to  the  present  subject  I  will  only  remark,  philosophi- 
cal physlo- 
that  the  wider  extension  of  physiology  by  the  intro-  logy. 

dnction  of  the  more  enlarged  and  modem  principle 

of  '^  unity  of  composition,''  besides  its  proper  claims 
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as  the  basis  of  all  great  and  scientific  conceptions 
of  such  subjects^  is  also  remarkable  in  this  respect^ 
that  it  leads  ns  more  directly  to  recognise  the  proper 
place  of  physiology  among  the  sciences  as  exhibitiiig 
it  morb  clearly  in  its  relations  to  that  unity  of  prin- 
Hence         ciple  which  pervades  them  all.     There  is  nothing 

unity  of 

phyiioiogy    excbisive   or   peculiar   in  the    study   of  orcranised 

with  other  '^  .   T     . 

sciences.  bodies ;  it  involyes  no  essentially  characteristic,  idea 
distinct  from  other  branches  of  physical  inyestiga- 
tion,  but,  like  them,  tends  to  the  grand  conclusion 
of  a  reference  to  common  and  high  principles  of 
unity  and  harmony  of  plan  and  design  throughout 
nature. 

Diiiicuityas      But  the  most  difficult,  and  at  the  same  time  the 

to  including 

man  in  the   most  important  question  in  any  theory  of  this  kind, 

series  of 

nature.        has  been  raised  on  the  ground  of  its  relation  to  Ae 

nature  o^mak. 

It  will,  howeyer,  hardly  be  denied  that  man,  con^ 

ridered  in  his  animal  nature  alone,  is  very  littie  supe* 

rior  to  brutes,  and  in  some  respects  inferior.     In 

the  scale  of  mere  animal  organisation^  the  difference 

between  tiie  lowest  human  form  and  the  highest 

monkey  is  not  greater  than  between  one  class  of 

monkey  and  another.    Whatever  difference  of  opi- 
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nion  may  have  arisen  on  this  subject  of  a  moral  and 
metaphysical  kind,  yet  it  is  on  all  hands  allowed  that 
man  has  to  a  certain  extent  a  nature  in  common  with 
hrotesi  and  we  may  avoid  aU  cavil  if  we  simply 
assert  that  man,  in  &ofar  as  he  partakes  in  a  nature 
common  to  brutes,  is  along  with  them,  in  that  respect, 
a  part  of  the  same  scale  and  system  of  organised  life. 
In  so  far  as  his  animal  nature,  functions,  and  in-  DbtiocUon 

of  idad's 

stincts  are  concerned,  they  are  linked  in  the  same  nature; 

Mptmai  and 

chain  of  continuity  with  the  order  of  other  material  higher. 
existences. 

To  iohat  eatent  mind  and  volition,  especially  in 
their  lower  functions,  in  man  are  different  from  the 
coaresponding  manifestations  in  inferior  animals,  is 
doubtless  a  very  important  question  of  psychology. 
To  draw  the  line  may  be  di£Scult  or  impracticable. 
Without  pretending  to  determine  such  a  point,  we 
may  safely  say  that,  in  so  far  as  they  belong  to  the 
ammal  part  of  man's  constitution,  the  question  as  to 
the  nature  of  such  manifestations  of  intelligence  may 
be  a  question  of  degree,  and  may  be  philosophically 
treated  as  connected  with  other  questions  of  man's 
physical  derelopment,  as  part  of  the  great  scale  of 
natural  existence,  goyemed  by  natural  laws  as  yet 
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very  imperfectlj  known,  but  fairly  subjects  of  in- 
dnctiye  inquiry.  The  question  of  an  inteUectoal 
principle,  in  so  fiour  as  it  is  of  a  metaphydcal  kind,  can 
in  no  way  affects  the  continuity  of  man's  physical 
wxture  with  the  rest  of  the  material  order  of  things. 
Man*9  But  the  more  important  question  refers  to  the 

spiritual 

nature  of  a    further  assertion  of  a  distinct  moral  and  spiritual 

dtflfereat 

order  of       nature  or    principle  existing  in  man,  and  all  the 

ideas. 

higher  relations  consequent  upon  it,  which  place  the 
nature  of  man  in  Uiis  respect  in  a  category  altogether 
different  from  that  of  inferior  animals. 

Now  on  this  most  important  point  I  would  <Hily  ob- 
serve one  thing  in  reference  to  our  present  subject : 
the  assertion  in  its  very  nature  and  essence  refers 
wholly  to  a  different  obdeb  of  things,  apart 
from,  and  transcending,  any  material  ideas  whatso- 
ever :  hence  it  cannot  be  affecUd  by  any  consideratumB 
or  conckuione  belonging  to  the  laws  of  matter  or  nature. 
Han  con-  In  a  word,  man's  nature  and  existence  on  esrth  is  in 
tbe  natural,  nothing  of  a  jT^ctt&ar  kind,  and  in  noway  violaies 
the  eeeeniial  unity  and  eontinvity  of  natural  causes:  — 
in  regard  to  man's  animal  nature,  because,  jo  far  as 
that  extends,  it  wholly  beloi^  to  the  physical  order 
of  things; — in  regard  to  man's  spirituai  natme, 


Essay  I.  §  n.]      UNITY  OF  SCIENCES.  79 

because,  so  far  as  it  is  properly  such,  is  avowedly 
ind^iendent  of  aUmaterial  considerations,  and  is  there- 
fere  relieved  from  all  possibility  of  connexion,  or  col- 
lision, with  any  physical  truths,  or  theories. 

Man  considered  in  his  animal  nature,  and  as 
a  part  of  the  physical  order  of  things,  is,  beyond 
donbt,  just  as  much  subject  to  the  universality  of 
natural  law  and  order,  as  any  other  portion  of 
animated  nature.  But  there  are  those  who  take 
great  exceptions  to  assertions  of  this  kind  as  con- 
sidering them  of  a  nature  lowering  the  dignity  of  the 
human  race,  and  degrading  to  man's  superiority.  I 
i!q>ly  to  such  objections,  by  observing  that  man's 
superiority  is  in  no  way  compromised,  to  whatever 
extent  we  carry  such  observations ;  because  his  real 
wperiorihf  consists  Ttot  in  the  physical  but  in  the 
moral  and  spiritual  part  of  his  nature :  and  this  is 
admitted  by  the  objector  to  be  of  a  kind  altogether 
distinct  and  belonging  to  a  higher  order  of  things, 
not  amenable  to  any  physical  considerations.  Some, 
indeed,  maintain  that  it  is  di£Scult  to  draw  the  line, 
or  to  say,  what  part  of  the  complicated  tissue  of 
the  human  constitutiim  can  be  properly  said  to  be 
physical  and  what  moral.    And  some  even  contend 
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that  the  moral  is  more  entirely  absorbed  and  in- 
cluded in  the  physical  than  others  will  allow  to  be 
compatible  with  spiritual  and  religious  considera^ 
tions. 

I  do  not  enter  on  any  discussion  as  to  how  far  the 
physical  and  the  metaphysical  part  are  psycholo- 
gically distinct.  I  would  concede  that  they  may  be 
to  any  extent  closely  dependent  upon  each  other  or 
intimately  combined.  But  to  whatever  extent  we 
may  advance^  or  recede^  whether  towards  the  more 
spiritualistic  or  towards  the  more  materialistic 
Tiew>  still  to  refer  to  the  consideration  of  thought, 
volition,  mind,  or  spirit  in  a  metaphysical,  moral, 
or  spiritual  point  of  view,  is  professedly  to  enter 
upon  a  new  world,  out  of  the  region  of  physical 
investigation  and  belonging  to  the  province  of  a 
higher  order  of  inquiry,  with  which  that  of  physical 
causes  has  nothing  in  common.  Thus  to  whatever 
extent  the  dominion  of  physical  investigation  may 
be  pushed  forward,  still  the  realm  of  moral  and 
religious  truth  remains  uninvaded. 
simiUr  As,  then,  the  foregoing  consideration  refers  to  the 

distiiiction 

u  to  the      study  of  the  existing  relations  of  organised  life  and  of 
man's  nature,  so  far  as  it  belongs  to  animal  existence, 
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SO  the  same  principles  equall j  applj  to  the  investiga- 
tioii  of  its  p<ut  liistorj  and  ongin^  so  far  as  we  can 
trace  it  We  need  seek  no  more  for  peculiar  or 
occult  causes  in  the  one  case  than  in  the  other. 

If  we  admit  that  the  earth,  heing  still  hot  inter- 
nal! j,  must  have  coded  at  its  surface,  and  that  this 
cooling  must,  in  its  progress,  have  caused  contortions, 
dislocations,  upheavals  of  strata ;  and  again,  that  the 
waters  chai^ged  with  matter  must  have  deposited  it ; 
and  that  the  yarious  crystallised  bodies  and  metallic 
Y&DB  must  have  been  formed  during  certain  stages 
of  these  operations, — it  is  onlj  by  parity  of  reason  Radimcnts 
affirmed  that  the  ruduooents  of  all  organic  as  well  as  oieai  ttdngs 
inorganic  products  and  structures  must  have  been  i^Kvainatt. 
evolved  in  like  manner,  as  they  were  alike  included 
and  contained  in  the  once  fused,  and  therefore  once 
vaporised  or  nebulous,  mass.  In  that  mass  all  kinds 
of  physical  agents,  or  the  elements  of  them,  thermotic, 
electric,  chemical,  molecular,  gravitational,  luminife* 
roos,  and  by  consequence  not  less  all  organic  and 
vital  forces,  must  have  been  included. 

Out  of  it  in  some  way,  by  equally  regular  laws  in 
the  one  case  as  in  the  other,  must  have  been  evolved 
all  forms  of  inorganic  and  equally  of  organic  existence, 

o 
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— whether  amorphoos  masses,  crystals,  cells,  monads^ 

plants,  zoophytes,  animals,  or  man, — the  anuno/man  ; 

the  ynritual  man  belonging  to  another  order  of  things 

a  spiritual  creation* 
Conclusion.       From  this  brief  discussion,  which  was  rendered 

necessary  in  order  to  meet  some  apparent  exceptions 
Unitfof       to  the  general  view  and  assertion  of  the  unity  of 

tcienon  re- 

vreamxtM       sciences,  we  may  now  return  to  the  main  conclusion. 

unity  of  '  ^  ' 

n*tu»-        equally  valuable  in  regard  to  the  view  it  tends  to 

open  of  the  study  of  the  sciences  and  their  relation 

to  each  other,  as  in  its  bearing  on  higher  inferences 

which  are  the  crowning  pinnacle  of  scientific  truth. 

Sciences  in       All  science  then  is  emphatically  one:  in  all  its  parts 
diflRsrent 

stsgesof       and  branches,  however  apparently  distinct,  or  sup- 

adTuce. 

posed  to  involve  peculiar  modes  of  thought  appropriate 
to  each,  we  find,  on  close  examination,  that  all  such 
distinctions  are  but  temporary  and  provisional,  and 
that  what  appears  peculiar  is  so  only  because  the  in- 
vestigation in  different  parts  of  science  is  in  different 
stages  of  progress.  In  one  it  has  arrived  at  no 
more  than  a  description  and  classification  of  pheno- 
mena, or  even  of  the  materials  whose  phenomena,  we 
propose  to  study;  in  another  we  have  been  able  to 
reduce  all  phenomena  to  laws  of  high  generality. 
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and  those  laws  to  simple  principles  of  force  andr 
motioii  of  the  most  elementarj  simplicity  and  the 
higliest  generality;  and  between  these  extremesi 
there  exist  all  varieties  of  intermediate  stages. 

But  all  sciences  approach  perfection  as  they  ap->  ^  sciences 
proach  to  a  nnity  of  first  principles,— diffisrently  ^^^^ 
apjdied,  indeed,  according  to  the  different  nature  of  J^^l^^^ 
the  material  objects  contemplated,  bat  in  aU.  casea  ^^^* 
recurring  to  or  tending  towards  certain  high  ele-« 
moitary  conceptions  which  are  the  representatives  of 
the  unity  of  the  great  archetypal  ideas  according  to- 
which    the   whole  system  is  arranged*    Indnctive 
conceptions,  very  partially  and  imperfectly  realised 
and  apprehended  by  human  intellect,  are  the  ex-« 
p<Hients  m  our  minds  of  these  great  principles  in. 
natoreu 

The  great  inference  of  uniformity  is  corroborated, 
not  only  by  the  successively  more  and  more  com- 
prehensive laws  of  nature,  which  science  exhibits,, 
but  by  the  very  possibility  of  the  existence  of  such 
a  thing  as  systematic  science  i  not  only  by  the  acH 
cumulative  proofe  existing  in  nature,  but  by  the 
marvdlous  adaptation  and  harmonising  dispositiour 

OS 
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of  Ae  hnnan  Hiind  for  appreciating  and  diflcoreiv 
ing  them:  not  only  by  the  occarrenoe  of  natural 
eyents  in  inyariahle  order^  but  also  by  the  possi- 
bility of  expressing  them  by  laws  conreyed  in 
exact  termsy  and  of  advancing  dedactiyely  to  the 
prediction  of  other  phen<»nena.  Thns,  even  this 
preliminary  condition  of  all  inductive  inquiry  affords 
confirmation  of  the  principle  of  nnity  of  design, 
connecting  the  physical  with  the  intellectual  world ; 
and  this  in  a  still  higher  degree,  as  all  sciences  are 
seen  to  tend  towards  unity. 
Our  COD.'         The  actual  laws  and  profound  principles  which 

ceptioni  of 

natural        regulate  the   mechanism    of  the  universe  are  the 

order  the 

reflexion  of  originals,  the  conception  and  expression  of  th^m  in 

the  reality 

in  the  tu-     the  mind  of  man,  only  the  copies.     The  vast  assem- 

prenie 

ii^n<>*  blage  of  physical  causes,  whether  the  great  prindples 

of  cosmical  forces,  or  the  minutest  molecular  afiec- 
tions,  —  as  they  exist  in  the  heavenly  spaces  or 
among  terrestrial  atoms,  are  the  realities :  the  exposi- 
tion and  demonstration  of  them  in  the  mind  of  the 
philosopher  only  their  images. 

All  science  is  but  the  partial  reflexion  in  the 
rea$<m  of  many  of  the  great  all-pervading  rtoian  tf 
the  universe.     And  thus  the  unity  of  science  is  the 
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reflexion  of  the  unittf  of  nature,  and  of  the  tin%  of 
that  supreme  reason  and  intelligence  which  pervades 
and  rules  oyer  nature,  and  from  whence  aU  reason 
and  all  science  is  derived. 


Q    3 
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fin— THE  XJNIFOEMITY  OF  NATUBE. 


"The  hmtmtmy  of  ereatkm  is  rach,  that  nudl  dungB 
ftitiUbl  tjpe  of  greater  thlnga." — Jwrmniw  Hobbogkb,  1697. 

Hindrances   Ab  real  phjsical  anali^es  form  the  true  ground  of 

to  sdenoe 

from  iUte  luductive  speculatioD^  and  the  power  of  a  right  ap- 
prehension  of  them  confers  that  inductive  foresight 
which  leads  to  successful  discovery,  so  there  are 
many  false  views  of  analogy  to  be  carefully  guarded 
against,  involving  misconceptions  of  the  relations  of 
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physical  facts^  and  leading  to  mistaken  theories  and 
nnphilosophical  hypotheses,  which  retard  instead  of 
promoting  science. 

In  the  earlier  stages  of  induction,  laws  are  as-  Szceptfomi 

and  ano* 

signed  of  a  limited  character,  circomscribed  by  many  maiies 

maintained 

resenrations,  and  qualified  by  various  exceptions  and  m  real 

•^  ^  prindplea. 

anomalies,  real  or  apparent,  yet  which  must  be  ax 
least  temporarily  and  provisionally  noted  as  such. 
Yet  it  has  sometimes  happened  that  such  limited 
views  have  been  converted  into  positive  and  general 
dogmas,  firom  neglecting  the  obvious  caution  of 
always  speakidg  of  them  (u  pravidonaL 

Thus  sometimes,  on  the  one  hand,  an  unduly  Authoritf 

of  a  name. 

limited  and  restricted  view,  cautiously  entertained  by 
a  great  philosophical  leader,  may  have  been  caught 
up  by  his  followers,  misunderstood,  and  invested 
with  a  false  character  and  importance;  or,  on  the 
other  hand,  crude  ideas  may  be  sometimes  hastily 
thrown  out  by  a  great  master  mind,  as  first  tem* 
porary  or  tentative  hypotheses,  and  then  come  to  be 
treasured  up  as  absolute  dicta  by  his  less  discerning 
disciples,  and  so  have  acquired  the  stamp  of  per* 
manency,  to  the  great  and  serious  hindrance  of 
scientific  progress, 

o  4 
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imtion-  The  once  oommon  use  of  the  term  "  irrationalky  " 

alitjrofdls- 

peraiooor  of  the  prismatic  spectmm,  in^Iied  the  preyailing 
prepossession  that  it  might  be  expected  to  be  ^^  ra* 
tional,"  or  follow  the  same  proportion  in  all  media; 
whereas^  in  fiict^  great  difference  of  ratio  preTails. 
This  erroneoos  first  conception  long  retarded  dis- 
corerj.  It^  however^  shelters  itself  under  the  an* 
thority  of  Newton^  who  assnmed  it  withoiat  question, 
perhaps  even  as  a  natural  consequence^  icom  the  fiftct, 
that  as  spectra  given  hj  prisms  of  all  substances  are 
analyses  of  white  light,  and  can  be  recompounded 
into  the  same  white  light,  the  ingredient  tints  must 
in  all  cases  be  in  the  same  proportion. 

Coni  reeft.  Nothing  could  be  more  marvellous  than  the  hj* 
potheses  once  universally  in  vogue  as  to  the  form- 
ation of  coral  reefs,  rising  up  in  so  inexplicable  a 
manner  from  the  depths  of  the  ocean ;  until,  by  the 
application  of  a  more  correct  knowledge  of  the  na- 
tural history  of  the  animab,  and  a  simple  reference 
to  the  common  geological  phenomena  of  subsidence, 
Darwin  has  divested  the  whole  history  of  its  mar- 
vellous character,  and  restored  the  equilibrium  of 
inductive  uniformity. 

When  the  asteroids  were    first   discovered,    an 
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eminent  aatronoxner  nudntained  that  a  large  planet  Hypothec 

of  asteroid! 

once  moTing  at  thdr  mean  dktance  bad  wploded,  of  from  the 

espkMlon  of 

which  thej  were  the  fragments.  Strange  as  this  apUnet 
hypothesis  was^  it  was  generally  adopted  hj  philo- 
sophers, and  eyen  calcnhitions  were  entered  into  to 
assign  the  place  at  which  this  marvellous  catastrophe 
took  place,  and  the  directions  ibifewed  by  the  frag* 
ments.  But  if  we  simply  asked  what  analogy  have 
we  for  sach  an  event,— ^ when  has  a  planet  erer 
heen  known  to  burstf  or,  indeed,  how  oonld  snch  aH 
effect  he  produced?— > its  onphilosophical  nature 
would  he  su£EbtentIy  i^parent. 

On  the  other  hand,  condensation  of  oosmical  matter 
is  an  hypothesis  wMch  has  gained  ground  (torn 
many  probable  analogies;  and  the  supposition  of 
a  ring  of  such  matter,  out  of  which  these  minute 
bocUes  (probably  existing  in  vast  numbers)  have 
been  condensed,  formerly  thrown  out  in  a  public 
lecture*,  has  been  sanctioned  by  the  authority  of 
Mr.  Adams,  in  an  address  from  the  chair  of  the 
Astronomical  Society .f 

To  take  another  instance :  the  an4h<Mrity  of  New- 


«  Boyal  InBtitutioDt  April  7. 1848:  see  Athea»iim. 
t  Amt.  See  Notices,  ISoS,  roL  xiiL  148. 


90  UNIFOBMITT  OF  NATURE.      [EoiAT  L   §  in. 

raTmetSod  ^^^^'  ^^^^  ^^d  example  undoubtedlj,  for  a  long 
series  of  years  after  his  deaths  powerfiiUj  influenced 
for  the  worse  the  tendencies  of  the  mathematical  spirit 
of  England  towards  an  exclusive  preference  for  the 
geometrical  method :  or  where  necessity  might  com^ 
pel  the  use  of  analytical  processes,  still  an  entire 
devotion  to  the  letter  of  Nevrton's  fluxional  notation 
restricted  their  application,  and  long  continued  to 
make  the  great  advances  of  the  continental  analysts 
a  sealed  book  to  the  English  student,  and  to  retard 
the  progress  of  investigation  in  this  country. 

Unity  of  In  a  similar  spirit,  without  any  more  disparage^ 

compoHltion 

in  physi-      ment  to  the  great  name  of  Cnvier  than  to  that  of 

ology. 

Newton,  it  has  been  a  subject  of  complaint  on  the 
part  of  a  large  and  increasing  school  of  physiologists, 
that  a  too  prevalent  devotion  to  the  ideological  me<« 
thods  which  he  so  peculiarly  supported,  and  which 
derived  so  undue  a  preponderance  from  the  authority 
of  his  name,  has  been  a  great  hindrance  to  the  pro* 
gross  of  the  more  extended  views  opened  by  the 
higher  principle  of  ''unity  of  composition"  advo^ 
cated  by  the  school  of  Geoffry  de  St  Hilaire,  which 
Cuvier  so  strenuously  opposed,  and  which  the  influ- 
ence of  his  name,  was  long  so  potent  unduly  to 
repress. 
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The  prepoftsesaion  arising  from  Newton's  dictom,  change  of 
«'To  the  same  nj  ever  belongs  the  same  refhmgi-  buity. 
tnlity^'*  seems  long  to  have  operated  as  a  bar  to  even 
ffnagiwing  any  theory  which  inyolyed  an  opposite 
idea.  And  it  was  accordingly  as  a  sort  of  paradox 
that  Professor  Stokes  yentored  to  announce  his  im- 
portant discoyery  of  A  cknge  tyf  re&angibility^  which 
affords  the  key  to  so  wide  a  range  of  cnrions  phe* 
nomena  of  lights  including  and  generalising  the 
smgular  results  before  obtained  by  Sir  J.  Herscbel 
and  others  of  Sir  D.  Brewster. 

The  higher  and  wider  extension  of  analogy  and  siow  pro- 
generalisation  is  not  effected  at  once  and  at  first*  neraiisar 

Uon. 

The  earliest,  and  sometimes  the  most  highly  and 
jnaily  y  ahied  labourers  in  particular  departments  and 
fiekb  of  research,  as  collectors  of  facts>  are  not  al* 
ways  those  best  able  to  perceiye  the  broader  con- 
toezion  of  grand  principles ;  and  hence  are  the  more 
apt  to  cling  to  such  prepossessions  as  those  just 
alluded  to.  Eyen  when  many  classes  of  facts  haye 
been  successfully  made  out,  it  requires  time,  and  the 
appearance  of  some  genius  of  more  rare  original 
power^  to  indicate  at  once  a  comprehensiye  theo- 
retical principle  by  striking  out  some  general  caa* 
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ception^  startling,  periiaps,  from  its  verj  simplicity, 
yet  reyolutioBisiiig  the  whole  science. 
Great  prin-       And  even  when  they  are  proposed,  such  more 

ciptes  re- 
luctantly     elerated  views  are  not  at  once  appreciated  or  onder- 

adopted. 

«tood,  not  merely  by  the  many,  bat  even  by  the  cdl^ 
tivators  of  sciiiice.    When  Galileo  op^ed  the  patk 
of  all  true  astroncmiy  by  the  simple  maxim  that  the 
same  laws  of  motion  which  hold  good  on  the  snrfaee 
iof  the  earth  apply  also  thironghont  the    oeleetaal 
^Mces,  and  when  Lydl  did  the  same  thing  for 
geology,  by  maintainiiq;  that  the  analogy  of  real  and 
existing  caoses  onght  to  be  extended  throngb  all  the 
immeasorabie  periods  of  past  time ;  ---neither  waa  at 
first  admitted  wi^oat  mnch  difficulty  and  opposition, 
not  so  mnch  arising  from  the  mere  ignorance  of  the 
many,  as  from  the  preconceptions  of  the  few. 
iHaiikeof         Some  very  eminent  men  of  science  have  heesk 

theorisiiig. 

prone  to  cherish  an  intellectual  disposition  toe 
strongly  opposed  to  all  iadn^enee  in  hypothesis,  and 
have  evinced  a  very  stringent  determination  to  keq^ 
to  what  is  regarded  as  the  exactness  of  demonstra- 
tive science,  with  an  especial  abhorrence  of  any 
liiii^  wearing  the  appearance  of  tfaemising;  which 
they  wonld  most  carefolly  shun  under  the  idea  of 
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its  beii^  metaphysical  and  visionarj,  and  altogether 
at  Tariance  with  the  seyeri^  of  all  that  is  w<Hrthy 
the  name  of  real  scienee,  or^  at  any  rate,  heyond 
Aeir  preyince  to  porsne;  which  is  sarelj  as  much  a 
finilt  in  the  one  extreme  as  the  spirit  of  fandM 
hypothesis  is  in  the  other.  Yet,  men  of  the  nfost 
oomprehensive  minds  are  the  most  ready  to  admit 
the  Taloe  of  snch  specnlatiye  ideas  if  well  formed. 

^  Beside  poeitiye  knowledge,"  says  Humboldt, 
^' stand  conjecture  and  opinion — a  philosc^hical 
seienoe  id  nature  striyes  to  rise  beyond  the  limited 
requirements  of  a  bare  description  of  nature.  It 
eoDsists  not  •  •  •  in  the  barren  accumulation  of  iso- 
lated fiiets.  The  curious,  the  inquiring  spirit  of 
man  must  be  suffered  to  make  excursions,  •  •  .  still 
to  surmise  what  cannot  be  positiyely  known."  * 

We  haye  already  obseryed  that  all  induction  im-  The  puio. 

f^^prin^  adoption  «[B  certain  <m^nto/hgpo^::Z^ 
ikeau;  and  the  secret  of  its  success  in  any  instance 
lies  mmnly  in  the  happy  selection  of  such  hypotheti* 
cat  gPSfunds,  and  not  in  the  mere  accumulation  of 
&et8.  It  is  by  the  peculiar  capacity  for  seising  wund 

•  OmuMt  p.  S52n  lit  tnuit. 
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analogies  in  these  first  hypotheses  that  the  highest 
philosophical  genias  is  mainly  characterised. 

Some  persons  speak  as  if  all  conjecture  were  alike 
delusive ;  but  wise  and  skilful  conjectures  are  very 
different  from  hasty  and  crude  guesses ;  and  the  com- 
paiatiye  probability  of  several  hypotheses^  all  purely 
imaginary^  admits  of  many  degrees ;  and  to  reduce  it 
to  something  like  fixed  principles  would  constitute 
no  unimportant  branch  of  mental  science,  — the  logic 
of  anticipation,  the  philosophy  of  the  unknown. 
BeUef  finom       It  was  in  fact  nothing  else  than  the  firm  persuasion 

analogy  be- 
fore demon,  of  the  truth  of  great  and  high  principles  of  philo8o-> 
stration. 

phical  analogy,  and  the  inherent  force  of  sound  ideasi 
of  probability,  which  so  powerfully  influenced  those 
who  were  the  first  assertors  of  the  solar  system  of 
the  planetary  world,  and  even  martyrs  to  its  canse^' 
before  it  had  received  any  absolute  proof  from  the 
application  of  mechanical  principles ;  and  when  the 
assertion  might  be  called  merely  conjectural.  Yet  it 
was  a  conjecture  of  that  highest  class  which  is  formed 
by  genius  in  its  loftiest  moments  of  inspiration,  de-. 
rived  from  an  enlarged  contemplation  of  the  har^* 
mony  of  nature ;  and,  we  may  add,  in  like  manner  it 
is,  that  on  the  other  band  the  antecedent  incredi- 
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bilitj  of  an  alleged  phenomenon  weighs  more  against 
it  with  a  sound  philosopher^  than  many  assertions  in 
jls  &Tonr. 
A  beautiful  example  of  this  kind  of  anticipation  is  Example  of 

HOITDCkS. 

found  in  the  correspondence  of  the  unfortunate  but 
pie-eminentlj  promising  Jeremiah  Horrocks ;  when, 
after  objecting  to  some  theories  of  Kepler,  to  account 
for  the  planetary  motions,  he  adds,  ^'It  appears  to 
me,  howeyer,  that  I  have  fallen  upon  the  true  theory, 
and  that  it  admits  of  being  illustrated  by  means  of 
natural  movements  on  the  surface  of  the  earth,  for 
naiure  everywhere  acts  according  to  a  uniform  plan, 
and  the  harmony  of  creation  is  such  that  ernaJl  thinga 
eonOUute  a  faithful  type  of  greater  ihingeJ^* 

It  was  to  illustrate  this  ''true  theory,"  that  he 
devised  that  beautiful  experiment  (the  most  instruc- 
tiye  which  the  lecturer  can  exhibit  even  at  the  pre- 
sent day  t)  of  the  fireely  suspended  ball  revolving  in 
an  ellipse  under  the  combined  influence  of  the  central 
and  tangential  forces ;  and  in  addition  showing  the 
motion  of  the  apsides* 

Mere  conjectural  hints  at  explanation  of  obscure 


*lBaletter<]jitodN<rr.28. 1687.    SeeGraat'aHutof  Aftron.  pu  425. 
t  8m  Vignette* 
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COf^jectuia] 
cxplsDft- 
tions  only 
to  ahow 
that  pbcno- 


notlntlielr 
nature  in- 
explicable. 


Suinple. 

Nebular 

thecvy. 


phenomena  may  in  many  cases  be  thrown  oat,  which 
may  aeem  to  some  fancifal  and  idle,  and  may  be 
easily  tarned  into  ridicule ;  when  the  real  object  and 
meaning  is  only  to  show  that  the  phenomena  in 
auestion  are  not  necessarily  of  snch  a  nature  as  to 
be  beyond  the  boundary  of  legitimate  invuUgatUm^  or 
possible  explanation.  In.  such  instances,  to  show  a 
bare  possibility  is  all  that  the  case  requires ;  the  lan- 
guage sometimes  employed  is  perhaps  censured  as 
fiuncifnl  and  evasive,  or  as  a  mere  disguise  for  igno- 
rance ;  but  the  real  purport  of  such  suggestions  is 
overiooked ;  they  are  not  put  forth  as  pretending  to 
be  complete  explanations ;  the  point  that  is  aimed  at 
is  merely  to  show  that  the  phenomena  in  questioD 
are  not  necessarily  of  a  kind  oiOstandinff  and  setting  at 
defiance  aU  physical  explanation :  now  an  event  cannot 
be  set  down  as  inexplicable  to  our  faculties,  so  long  as 
any  possible  or  imaginable  combination  of  physical 
conditions  can  be  suggested  as  capable  of  furnishing 
a  plausible  explanation  of  it 

Thus,  for  example,  the  nebular  hypothesis  of  the 
origin  of  the  planetary  system  was  thrown  out  by 
Laplace  as  confessedly  a  mere  conjecture :  yet  one 
which  was  founded    on   rational   probability;  and 
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tended  to  show  that  the  observed  peculiarity  of  the 
motions  of  the  planets  being  all  in  one  direction^  was 
not  absolutely  inexplicable  on  physical  principles,  and 
eyinced  a  probability  that  on  this,  or  some  eqaivalent 
principle,  the  origin  of  those  motions  might  reason- 
ably be  expected  to  find  a  solution. 

Tet  farther :  to  this  uniformity  in  the  motions  of  Anomaly  of 
the  system  there  appears  one  striking  exception  in  unmus. 
the  satellites  of  Uranus,  which  are  at  once  retrograde 
uti  highly  indined ;  as  they  would  be  if  originally 
direct  and  then  turned  over  beyond  the  perpendicular. 
Such  a  disturbance  could  not  occur  from  the  action 
of  any  existing  planetary  attraction :  but,  in  the  state 
of  nebulosity f  it  is  far  from  impossible  to  conceive 
some  action  of  the  kind  among  the  multitude  of 
conflicting  forces  then  acting.  No  sound  philosopher 
doabts  that  the  effect  was  due  to  some  regular  cause : 
the  nebular  hypothesis  may  serve  to  surest  that  the 
conception  of  such  a  cause  is  not  wholly  beyond  the 
limits  of  physical  analogy. 

The  progress  of  physical  discovery  may,  it  is  true,  Dijucuitiea 
be  sometimes  slow,  and  the  appearance  of  objections  not  to  stop 
^d  difficulties  so  formidable,  as  to  damp  the  ardour 
of  research,  or  even  to  give  some  colour  to  the 

H 
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insinaations  of  those  who  maj  be  sceptical  as  to  the 
pretensions  of  philosophical  adyanoe,  or  entertain 
jealous  or  hostile  feelings  towards  such  pursuits. 
But  the  inquirer,  trul j  imbued  with  inductive  prin- 
ciples, will  not  despond. 
Lesttr  diffl-       There  is  one  grand  maxim  of  pre-eminent  valne 

culties  not 

to  hinder      in  philosophic  iuquirj  generally,  and  which  finds  a 

Tmcgptfop  of 

great  prin-    peculiar    application  under  such   circumstances  as 

dples. 

those  just  referred  to,  viz.,  that  having  once  grasped 
firmly y  a  great  principle^  we  should  be  eaiisfied  to  leoM 
minor  diffictdties  to  await  their  sohUionf  assured  that 
in  time  the  progress  of  discovery  will  clear  them  up 
as  certainly  as  it  has  now  cleared  up  difficulties  once 
quite  as  formidable  and  paradoxes  quite  as  inex- 
plicable. It  has  been  by  adherence  to  this  rule  that 
all  great  philosophical  systems  have  made  their  way 
Example,      and  finally  triumphed  over  error.     The  Newtonian 

NewtonJan 

system  and    theory  was  beset  by  palpable  contradictions  in  its 


»p^^^^  results  till  many  years  after  Newton's  death ;  yet  all 
sound  philosophers  embraced  it  The  motion  of  the 
apsides  of  the  moon's  orbit  was,  with  singular  honesty, 
confessed  by  Newton  to  be  in  fact  nearly  twice  as 
great  as  calculation  from  theory  made  it :  and  this 
contradiction  remained  an  outstanding  palpable  ob- 
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jvAan,  jet  wttfaout  oocasioning  mj  miflgiying  in  the 
mind  of  soiind  philosophers  as  to  the  general  troth 
of  gravitation^  till  the  error  was  explained^  aad  the 
calculation  rectified  hj  Clairaolt* 

Up  to  the  present  time,  cdl  the  anomalies  of  the  The  tides. 
tides  are  bj  no  means  reduced  under  the  dominion 
of  dieory:  jet  no  sound  philosopher  doubte  the 
truth  of  the  principle  that  they  are  due  to  the  solar 
and  lunar  attractions. 

The  theory  of  gravitation^  again^  was  really  de-  moUod  of 

UranuB. 

fective  up  to  the  present  day :  the  motions  of  the 
planet  Uranus,  as  calculated  by  theory,  were  found 
to  be  every  year  becoming  more  and  more  discordant 
with  ofaservadon,  and  theory  was  completely  at  fault: 
until  the  calculation  of  Adams  and  Le  Yerrier 
showed  that  the  anomalies  could  be  explained  by 
the  sappodtion  of  the  disturbance  occasioned  by  an 
exterior  j^anet  moving  in  a  certain  orbit;  and,  at 
the  time,  at  a  certain  point  in  that  orbit ;  as  was 
directly  verified  by  the  observations  of  Gralle  and 
other  astronomers. 
So  again,  the  undulatory  theory  of  light  now  un^  The  waye 

theory  of 
__ ; li^t 

*  Piindp.  bk.  i.  sect.  iz.  prop.  45.  cor.  2.  , 

H  2 
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hesitatmglj  accepted  by  all  mathematicians  is  still 
confessedly  defective  in  its   application  to  several 
phenomena^  especially  the  more  extreme  cases  of 
prismatic  dispersion. 
HeUonrs  »phe  rays  of  the  sun  under  ordinary  circumstances 

anomaly  in  "^  "^ 

the  solar  possess  a  heating  power  in  proportion  to  their  in- 
tensity. When  analysed,  though  the  heating  power 
differs  greatly  for  different  primary  rays,  and  is  not 
proportional  to  their  illuminating  power,  yet  it 
nowhere  exists  without  rays  which  may  be  rendered 
visible,  nor  is  any  visible  ray  destitute  of  such  power: 
and  for  the  same  ray  under  the  same  conditions  the 
heating  is  proportional  to  the  illuminating  intensity. 

The  alleged  invisible  heating  rays  discovered  by 
Sir  W.  Herschel  beyond  the  red  end  of  the  spectrum, 
are  not  a  real  exception,  since  by  proper  precautions, 
such  as  using  a  deep  blue  glass,  red  light  may  be 
rendered  visible  far  beyond  the  ordinarily  seen 
boundary. 

To  this  general  law  one,  and  one  only^  outstand- 
ing exception  occurs  in  an  experiment  recorded  by 
Melloni,  viz.,  that,  with  a  certain  green  glass,  the  rays 
transmitted  when  concentrated  by  'a  lens,  are  in- 
tensely bright,  but  totally  destitute  of  heat     This 
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is  a  eolitarj  exception —  a  breach  of  all  analogy— 
nnsapported  by  any  corroborative  experiments :  and 
as  yet  unexamined  by  any  critical  experimenter.  It 
is  then  simply  an  anomaly  provisionally. 

The  anomaly  that  water  is  at  its  greatest  density  iiiudmain 
at  about  40''  F.,  and  below  that  expands  with  de-  water, 
crease  of  temperature,  has  been  held  by  some  to  be 
a  marvellous  and  peculiar  outstanding  fact,  setting 
all  theory  at  defiance. 

Yet  no  truly  inductive  philosopher  for  a  moment 
doubts  that  it  is  really  a  part  and  consequence  of 
some  higher  law  of  which  the  ordinary  law  of  ex- 
pansion is  a  part. 

Indeed,  BerthoUet  speculated  on  the  subject,  so 
fiur,  at  least,  as  to  maintain  that  the  cause,  whatever 
it  be,  which  produces  crystallisation,  is  in  operation 
in  expanding  the  water  before  the  crystals  of  ice  are 
actually  formed,  and  which  are  specifically  much 
lighter  than  the  water.  He  even  states  it  as  a 
general  law  that  '^  the  causes  which  determine  the 
changes  of  constitution  of  bodies  exercise  an  action, 
the  effects  of  which  are  evident  before  the  changes 
of  constitution  have  taken  place."  And  this  property 

K   3 
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in  water  is  not  altogether  an  anomaly  as  compared 
with  what  takes  places  in  antimony^  iron,  and  bismnth. 

Instances  also  occur  in  certain  substances  in  a 
fluid  state  which  instantly  solidify  on  the  ajyplicatioii 
of  an  extraneous  body  —  proving  that  the  particles 
are  already  in  a  state  ofstraint  and  require  only  some 
extraneous  agency  to  bring  abdut  that  change  in 
their  arrangement. 

Other  suggestions  of  a  theoretical  kind  have  also 
been  made :  but  at  any  rate^  we  see  enough  to  show 
that  the  phenomenon  is  not  one  of  necessity  out- 
standing all  explanation,  and  that  it  very  probably 
will  ere  long  be  brought  imder  the  dominion  of 
theory. 
Principle  of      The  System  of  inductive  reasoning  in  its  full  ex- 

unifonnity 

throughout   tent   centers  in  the  conviction  of  the  universal  and 

nature  the 

essence  of    permanent  uniformity  of  nature.     Thisj  as  was  ob* 

all  induc- 
tion, served  at  first,  has  been  emphatically  and  truly  called 

'^  ike  inductive  prindpleJ"  It  is  this  which  points  to 
the  great  archetype  of  unity  ;  to  which  all  our  sub- 
sequent conclusions  minister  increasing  confirmation; 
and  from  the  influence  of  such  a  first  principle  in 
our  inquiries  arises  all  that  distinguishes  true  science 
from  mere  empiricism,  and  an  elevated  philosophy 
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from  the  groTellmg  and  mechanical  accomolation  of 

mere  millions  of  facts. 

And  we  maj  remark  that  this  idea,  in  its  proper  Not  an  in- 
tuitive or 

extent,  is  by  no  means  one  of  popular  acceptance  or  natuna  be- 
lief. 

natoral  growth*    Jnst  so  far  as  the  daily  experience 

of  ey^cj  one  goes^  so  far  indeed  he  comes  to  em- 
brace a  certain  persuasion  of  this  kind ;  hnt  merely 
to  this  limited  extent,  that  what  is  going  on  around 
him  at  present,  in  his  own  narrow  sphere  of  observa- 
tion, will  go  on  in  like  manner  in  future.  The 
peasant  believes  that  the  sun  which  rose  to-day  will 
rise  again  to-morrow;  that  the  seed  put  into  the 
ground  will  be  followed  in  due  time  by  the  harvest 
this  year  as  it  was  last  year,  and  the  like ;  but  has 
no  notion  of  such  inferences  in  subjects  beyond  his 
immediate  observation* 
And  it  should  be  observed  that  each  class  of  per-  commonly 

doubted  or 

sons,  in  admitting  this  belief  within  the  limited  range  denied  be- 

yond  nar- 

of  their  own  experience,  though  they  doubt  or  deny  row  Umits. 
it  in  everything  beyond,  are,  in  fiict,  bearing  uncon- 
scious testimony  to  its  universal  truth.  Nor,  again, 
is  it  only  among  the  most  ignorant  that  this  limitation 
is  put  upon  the  truth.  There  is  a  very  general  pro- 
pensi^  to  believe  that    everything  beyond  com- 

B   4 
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mon  experience^  or  expresdy  ascertained  laws  of 
nature,  is  left  to  the  dominion  of  chance  or  fate  or 
arbitrary  intervention ;  and  even  to  object  to  anj 
attempted  explanation  bj  physical  causes,  if  conjee* 
turally  thrown  out  for  an  apparently  unaccountable 
phenomenon. 
Acquired  The  precise  doctrine  of  the  generalisation  of  this 

only  by 

phiioeopiii.     i jgii  Qf  the  uniformity  of  nature,  so  far  from  being 

cal  study.  y  '  ^ 

obvious,  natural,  or  intuitive,  is  utterly  beyond  the 
attainment  of  the  many.  In  all  the  extent  of  its  uni- 
versality it  is  characteristic  of  the  philosopher.  It  is 
clearly  the  result  of  scientific  cultivation  and  train- 
ing, and  by  no  means  the  spontaneous  offspring  of 
any  primary  principle  naturally  inherent  in  the  mind, 
as  some  seem  to  believe.  It  is  no  mere  vague  per- 
suasion taken  up  without  examination  as  a  common 
prepossession  to  which  we  are  always  accustomed ;  on 
the  contrary,  all  common  prejudices  and  associations 
are  against  it.  It  is  pre-eminently  an  acquired  idea. 
It  is  not  attained  without  deep  study  and  reflection. 
The  best  informed  philosopher  is  the  man  who  most 
firmly  believes  it,  even  in  opposition  to  received 
notions;  its  acceptance  depends  on  the  extent  and 
profoundness  of  his  inductive  studies. 
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Throughout  the  range  which  science  opens  to  us  increasing 
we  find  the  several  classes  and  orders  of  phenomena  ^  ^^^ 

extended 

defined  by  laws  of  increasing  generality,  and  thus  »««»«»»• 
intimately  connected  and  bound  together,  so  that 
erery  part  is  essential  to  the  coherence  and  unity 
of  the  whole.  But  when  we  have  arrived  at  the 
highest  of  such  generalisations  to  which  science 
has  yet  attained,  those  most  comprehensive  laws,  in 
the  existing  state  of  our  knowledge,  seem  diverse, 
disimited,  and  not  as  yet  connected  by  any  common 
higher  principle;  yet  we  cannot  for  a  moment 
suppose  this  to  be  anything  else  than  the  result 
of  our  ignorance ;  they  must  each  be  really  sub- 
ordinate members  of  some  greater  group.  Future 
research  will  undoubtedly  connect  them  together  by 
a  common  principle,  of  which  at  present  we  can  form 
no  more  conception  than  the  predecessors  of  Newton 
did  of  universal  gravitation,  or  than  he  did  of  elec- 
tro^magnetism,  or  geological  epochs.  Discoveries  are 
being  made  every  day ;  and  the  very  next  impor- 
tant physical  discovery  will  as  assuredly  effect  an 
imion  between  some  two  or  more  classes  of  pheno- 
mena at  present  not  so  connected,  as  the  last  dis- 
covery has  done.    New  phenomena  are  being  con* 
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tinnally  detected.  Not  more  snrelj  does  thb  happen 
than  it  is  sooner  or  later  followed  by  the  diselosure 
of  more  comprehensive  laws^  The  progress  of 
discovery  is  as  certain  as  the  extent  of  nature  is 
nnlimited ;  and  the  sabordination  of  species  of  pheno- 
mena to  genera ;  of  these  genera,  again,  to  dauu  or 
higher  genera,  and  so  on,  mnst  be  as  nnbomnded  ss 
the  snccession  of  phenomena. 
Idea  of  Tlie  nniversality  of  law  and  order  is  the  di»- 

chance.  . 

tingnishing  conviction  of  the  inductive  philosopher; 
by  this,  in  fact,  menee  is  elevated  into  philosophy. 
One  main  test  of  its  force  and  extent  is  the  exclosion, 
in  consequence  of  its  admission,  of  the  very  notUm  of 
chance,  or  of  the  possibility  of  any  events  in  the 
universe  really  happening  at  random.  In  fact,  the 
very  term  chance  implies  a  theory ;  and  if  we  would 
examine  its  meaning,  and  employ  it  in  a  strict 
sense,  we  should  find  that  what  we  really  mean 
can  never  properly  amount  to  more  than  a  confessiim 
of  our  ignorance  of  the  mode  or  order  in  which 
certain  events  have  taken  place.  If  we  take  any 
portion  of  the  natural  world,  or  any  class  of  pheno- 
mena of  which  we  know  least,  and  which  appear 
most  fortuitous,  can  we  correctly  say  more  than  that 
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we  are  ignoraDt  of  the  laws  bj  which  it  is  regulated  ? 
Yet,  while  in  saying  that  any  phenomena  appear 
capricious  or  fortuitous,  we  simply  admit  our  igno- 
rance of  the  laws  by  which  they  are  goyemed,  no 
inductive  philosopher  for  a  moment  doubts  that  they 
are  regulated  by  some  laws. 
To  take  an  example:   the  apparently  irregular  Example. 

Distribu- 

mode  of  distribution  of  the  fixed  stars  through  the  tion  of  fixed 

st&rSa 

heayens,  might  seem,  at  first  sight,  to  justify  the 
belief  that  their  arrangement  and  position  in  the 
universe  might  be  wholly  Jbrtuitous,  and  such  pro- 
bably may  be  the  idea  in  uninstructed  minds,  and 
they  may  perhaps  feel  disposed  to  ridicule  the  some- 
what bold  but  characteristic  idea  of  Des  Cartes*, 
who  says  that  he  meditates  an  attempt  to  investigate 
the  cause  of  the  position  of  every  fixed  star.  Tet 
the  very  fact  that  these  masses  at  least  have  the 
proper^  of  transmitting  light  to  us,  and  consist  of 
maUer  of  some  kind,  and  have  been  in  some  instances 
proved  to  be  subject  to  the  law  of  gravitation,  in- 
stantaneously asserts  for  them  a  sort  of  claim  of 
kmdred  with  matter  around  us  and  with  ourselves 

«  Bpiot  67. 


108  UNIFORMITY  OF  NATURE.      [EssAr  I.  §  in. 

and  dispels  every  shadow  of  doubt  that  they  axe 

disposed  according  to  some  physical  law,  under  the 

influence  of  some  determinate  physical  forces. 

struve's  re-       When  we  come  to  examine  the  masterly  and  pro- 
searches. 

found  researches  of  Struve  (disclosed  in  the  "  Etudes 

d' Astronomic  Stellaire  ")  we  begin  to  feel  more  con- 
vinced that  even  in  the  seemingly  capricious  dis- 
tribution of  these  remote  masses  through  the  abysses 
of  space,  we  obtain  a  glimpse  of  order,  if  only  from 
the  mere  fact  that  by  the  consideration  of  averagesy 
some  sort  of  classification  is  effected ;  and  from  that 
happy  combination  of  arguments  brought  together 
from  such  various  sources,  which  none  but  an 
inductive  genius  of  the  highest  order  could  have 
planned,  and  nothing  but  consummate  mathematical 
skill  could  have  worked  out,  conclusions  of  high 
generality  and  profound  interest  are  elicited  in  a 
subject,  at  first  sight,  seeming  to  baffle  inquiry. 

Geological         Nothing  would  appear,  at  first  sight,  more  devoid 
elevatioDB.  ^ 

of  all  order,  or  apparently  fortuitous,  than  the 
directions  assumed  by  those  elevations  and  fractures 
of  strata  which  diversify  the  surface  of  the  earth 
with  mountains  and  valleys,  precipices  and  plains. 
Yet  the  accurate  observations  of  geologists,  combined 
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with  the  theoretical  indications  of  dynamical  science^ 
have  even  now  begun  to  throw  some  light  on  the 
probable  laws  of  these  seemingly  arbitrary  manifesta- 
tions of  power^  and  to  connect  them  with  the  all* 
pervading  principles  of  regularity;  and  though  we 
may  not  be  disposed  to  assent  to  the  precise  theory 
of  Elie  de  Beaumont^  yet  it  at  least  gave  a  right 
direction  to  inquiry,  and  the  exact  deductions  of 
Mr.  Hopkins,  place  the  general  dynamical  principle 
of  lines  of  upheaval  beyond  question:  and  leave  no 
doubt  that  a  comprehensive  mechanical  theory  will 
eventually  be  worked  out,  and  the  most  monstrous  geo- 
logical '^  catastrophes  ^  reduced  to  order  and  system. 
,   Among  the  ancients  we  know  the  several  forms  of  Fate  and 

chance  ex- 
belief  in  blind  fate  or  chance  were  not  merely  popular  eluded. 

delusions,  but  deliberate  persuasions,  which  divided 
philosophical  sects :  the  advocates  of  the  fixed  neces- 
sity and  eternal  destiny  of  the  world,  and  the  sup- 
porters of  the  Epicurean  doctrine  of  the  formation  of 
the  material  imiverse  out  of  a  fortuitous  concourse 
of  atoms*  But  in  the  age  and  under  the  influence  of 
the  inductive  philosophy,  no  such  dreams  can  for  a 
moment  obtrude  themselves.  The  definite  and  posi- 
tive apirit  of  this  system  strikes  at  the  root  of  such 
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yague  and  iinmeaTiing  expressions  —  the  mere  db- 
guises  of  human  ignorance.  It  demands  what  chmiice 
and  £ite  are.  It  appeals  to  the  great  principle  of 
uniformity,  and  the  regularity  of  physical  causes; 
and  feels  warranted  in  affirming  that  in  all  cases, 
howeyer  incapable  they  may  at  first  appear  of  re* 
duction  to  any  kind  of  system,  there  yet  must  be 
in  reality  as  perfect,  though  to  us  unknown,  ob- 
servance of  determinate  laws  in  their  production, 
as  in  any  cases  we  are  most  familiar  with.  Pro- 
foundly adjusted  order  is  utterly  inconsistent  with 
blind  destiny,  mechanical  causes  with  chance. 
No  limits  to      It  is  the  proper  business  of  inductiye  science  to 

the  H»plica- 

tionofin-    analyse  whatever  comes  before  it.     We  cannot  say 

duction.  ^  * 

that  any  physical  subject  proposed  is  incapable  of 
such  analysis,  or  not  a  proper  subject  for  it,  until  it 
has  been  tried  and  found  to  fail ;  and  even  then,  the 
result  is  not  unprofitable;  —  we  know  the  precise 
point  at  which  the  failure  has  taken  place,  and  the 
exact  cause  of  its  occurrence.  It  is  a  main  charac- 
teristic of  sound  philosophy,  that  it  draws  the  line 
{precisely  between  the  known  and  the  unknown; 
and  teaches  us  not  .only  why  we  understand  the 
one  part,  but  why  we  do  not  understand  the  otbo*. 
Yet  the  unknown  regions  on  the  frontier  of  science 
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eojoy  at  least  a  twilight  from  its  iUamination,  and  are 
still  brightened  bj  the  rajs  of  present  conjecture, 
sod  the  hope  of  future  discovery.  We  can  never  say 
that  we  have  arrived  at  such  a  boundary  as  shall 
place  an  impassable  limit  to  all  future,  advance, 
provided  the  attempts  at  such  advance  be  always 
made  in  a  strictly  inductive'  spirit  To  the  truly 
inductive  philosopher,  the  notion  of  limit  to  inquiry 
is  no  more  real  than  the  mirage  which  seems  to 
bound  the  edge  of  the  desert,  yet  through  which 
the  traveller  will  continue  his  march  to-morrow,  as 
uninterruptedly  as  to-day  over  the  plain.* 

When  the  inductive  inquirer  finds  himself  involved  Limits  of 

i./v     1  -i  1  ourpreecnt 

m  some  great  apparent  difficulty,  and  among  pheno-  knowledge 

dtotinct 

mena  which  no  existing  resources  of  science  are  fromtiuMe 

of  nature. 

aUe  to  explain,  which  appear  to  stand  forth  as  irre- 
ducible anomalies,  and  to  baffle  all  attempts  at  ex- 
planation ;  however  hopeless  the  problem  may  seem, 
he  can  never  really  suppose  the  case  to  be  tn  ito  awn 
nature  incapable  of  analysis,  or  that  the  mass  of  facts 
is  not  really  reducible  to  some  principles  of  order, 
analogy,  and  causation, — to  the  dominion  of  laws  as 

*  Sm  note  at  the  end  of  the  section. 
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No  real  in- 
terruptions 
in  the  order 
of  nature. ' 


Anomalies  ] 
only  appa- 
rent 


Anomalies 
referred  to 
Unn  as  yet 
unknown. 


jet  Indeed  unknown^  and  of  causes  not  as  yet  conjec- 
toredj  yet  as  perfectly  regular  and  strictly  harmo- 
nious as  those  which  govern  the  most  common  daily 
occurrences^  —  the  fall  of  a  stone,  or  the  ascent  of 
vapour. 

A  real  break  in  the  connexion  and  continuity  of 
physical  causes  cannot  exist  in  the  nature  of  things. 
If  such  breaks  often  appear,  they  are  due  solely  to 
our  ignorance.  Every  advance  tends  to  fill  them 
up ;  and  indeed  each  physical  discovery  is  nothing 
else  than  an  extension  of  the  evidence  of  continuity, 
a  fresh  link  in  the  connexion  of  phenomena  into  one 
consistent  whole. 

There  is  no  such  thing  as  any  class  of  phenomena 
really  standing  out  isolated  from  all  others  uncon* 
nected  by  any  analogous  principle,  and  truly  ano- 
malous in  regard  to  the  rest  of  nature;  Yet  CTerj 
class  of  phenomena  has  at  some  time  seemed  so ; 
but  it  is  an  illusion  in  whatever  instance  it  may 
now  seem  to  be  the  case ;  and  one  which  time  will 
assuredly  clear  away,  as  it  has  already  done  so 
many  similar  or  greater  illusions. 

In  all  apparent  anomalies,  the  inductive  philo- 
sopher will  fall  back  on  the  primary  maxim,  that  it 
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is  always  mare  probable  that  events  of  an  unaccount" 
able  and  marveUom  character  are  parte  of  eome  great 
fixed  order  of  eauees  unknown  to  uSy  than  that  any  real 
interruption  oecure*  And  further^  what  may  now 
appear  the  most  mysterions^  and  at  present  least 
nnderstood,  will  yet  hereafter  be  explained  by  the 
fotare  extension  of  discovery. 

It  may^  indeed^  be  difficult  or  impossible  to  apply 
these  considerations  m  detail,  and  to  suggest  parti- 
cular interpretations  in  subordination  to  these  para- 
mount principles ;  yet  this  will  not  invalidate  their 
general  truth :  nor  need  it  lead  us  into  extravagant 
and  gratuitous  speculations  to  bring  about  a  precise 
explanation  for  which  the  circumstances  do  not  fur- 
nish sufficient  data.  A  truly  raticnal  inquirer  will 
be  content  to  let  such  difficulties  await  their  solution  : 
and,  so  far  from  always  seeking  such  explanations  in 
precise  theories,  he  will  admit,  on  the  contrary,  that 
too  minute  a  solicitude  to  refer  every  case  to  known 
causes,  may  tend  to  keep  out  of  sight  the  broader 
principle  that  they  may  be  referable  to  some  comes  as 
yet  UNKNOWN,  but  still  parts  of  the  same  universal 
order ;  and  may  even  lead  to  the  disparagement  of 

I 
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that  principle  when,  in  anj  instance,  such  more  par- 
ticular mode  of  explanation  is  found  to  fail. 
Instances.         For  example :  in  the  present  state  of  science,  of 
all  subjects,  that  on  which  we  know  least  is,  perhaps, 
the  connexion  of  our  bodily  and  mental  nature, 
the  action  of  the  one  on  the  other,  and  all  the  vast 
range  of  sensations,  sympathies,  and  influences    in 
which  those  effects  are  displayed,  and  of  which  we 
haTe  sometimes  such  extraordinary  manifestations  in 
peculiar  states  of  excited  cerebral  or  nervous  action, 
somnambulism,  spectral  impressions,  the  phenomena 
of  suspended  animation,  double  consciousness,  and 
the  like.*     In  such  cases  science  has  not  yet    ad- 
vanced to  any  generalisations ;  results  only  are  pre- 
sented, which  haye  not  as  yet  been  traced  to  laws. 
Yet  no  inductive  inquirer  for  a  moment  doubts  that 
these  classes  of  phenomena  are  all  really  connected 
by  some  great  principles  of  order. 

If,  then,  some  peculiar  manifestations  should  have 
appeared  of  a  more  extraordinary  character,  still  less 
apparently  reducible  to  any  knoton  principles,  it 
could  not  be  doubted  by  any  philosophic  mind  that 


*  The  reader  is  referred  to  **  Letters  on  the  Truths  contaxQed  in  Popular 
SapersUtionsy''  by  the  late  Herbert  Mayo,  M.D.  1849. 
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thej  were  in  reality  harmonious  and  conspiring  parts 
of  some  higher  series  of  causes  as  yet  undiscovered. 

The  most  formidable  outstanding  apparent  ano-  AnomaUcs 
malies  will   at  some  future  time  undoubtedly  be  c1«mw<i«p 

•^  by  future 

found   to   merge  in  great  and    harmonious    laws,  disooyery. 
the  connexion  will  be   fully  made  out^   and    the 
claims  of  order^  continuity,  and  analogy,  eventually 
vindicated. 

Inductive  philosophy  has  within  itself  a  pro- 
phetical warrant  to  foresee  that  a  time  will  come 
when  those  things  which  seem  most  obscure  will 
become  dear.  The  well-known  prediction  of  such  a 
disclosure  in  the  case  of  the  celestial  motions  uttered 
long  ago  by  Seneca*,  and  fulfilled  in  Newton,  is  not 
less  applicable  at  the  present  time,  and  points  to 
equally  grand  openings  in  all  branches  of  physical 
science,  which  will  as  assuredly  be  made  at  other 
fatore  epochs  of  scientific  revelation. 

When  we  arrive  at  any  such  seeming  boundary  of  no  oom- 

mencement 

I    present  investigation,  still  this  brings  us  to  no  new  of  a  new 

order  of 

vjorld  in  which  a  different  order  of  things  prevails ;  thingi. 

*  "  VcBMt  tfliiipiii»  quo  lata  qn»  nunc  latent,  in  looem  dies  extrahat, 
<t  loDg&nis  byI  diligentia:  ad  inqoiritionem  tantomm  stas  una  non 
nAdt;  Teoiet  tempna  quo  poeten  noitri  tarn  aperta  noa  nesdiae  mi- 
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it  merely  points  to  what  will  assaredlj  be  a  fresh 
starting  point  for  future  research.  It  is  an  un- 
warrantable presumption  to  assert,  that  at  a  mere 
point  of  difficulty  or  obscurity  we  have  reached  the 
boundary  of  the  dominion  of  physical  law,  and  miist 
suppose  all  beyond  to  be  arbitrary  and  inscrutable  to 
our  faculties.  It  is  the  mere  refuge  and  confession 
of  Ignorance  and  indolence  to  imagine  special  inter- 
ruptions, and  to  abandon  reason  for  mysticism* 
conclusion.  The  consideration  of  the  imiformity  of  nature 
leads  directly  to  a  more  precise — a  higher— view  of 
the  same  great  conclusion  to  which  we  before  ad- 
verted generally. 
ETidence  of  ^  induction  begins  and  ends  in  the  conception 
mind.  of  order,  arrangement,  and  uniformity  throughout 

nature;  and  this,  however  inadequately  compre- 
hended by  our  science,  is  again  the  evidence  of 
supreme  mind,  and  the  universality  of  order  in  time 
and  space,  the  manifestation  of  the  universality  and 
eternity  of  that  supreme  mind. 

It  has  been  eloquently  observed,  ^*  Humboldt 
thought  he  could  show  why  and  how  this  world, 
and  the  universe  itself,  is  a  kosmos, — a  divine  whole 
of  life  and  intellect, — namely,  by  its  all-pervading 
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eternal  laws.  Law  is  the  supreme  role  of  the  uni- 
verse; and  that  law  is  wisdom,  is  intellect^  is  rea- 
son, whether  viewed  in  the  formation  of  planetary- 
systems,  or  in  the  organisation  of  the  worm."* 

And  in  a  similar  spirit  (Ersted  has  said :  *^  The 
progress  of  discovery  continually  produces  fresh  evi- 
dence that  Nature  acts  according  to  eternal  laws,  and 
that  these  laws  are  constituted  as  the  mandates  of  an 
infinite  perfect  reason ;  so  that  the  friend  of  Nature 
lives  in  a  constant  rational  contemplation  of  the 
Omnipresent  Divinity."  f  •  •  • 

^'  The  laws  of  Nature  are  the  thoughts  of  Nature ; 
and  these  are  the  thoughts  of  God."  % 


*  CiieTslier  BanMn's  reply  to  the  Presklenf  s  AddreM,  on  deUveiing 
tbe  medal  to  Humboldt*  Bojal  Society  AnniverMry,  1862. 

t  Soul  m  Nature,  p.  196.  %  lb.  p.  20. 


NOTE  TO  PAGE  111. 

Of  the  Baoonlaii  phfloeophy,  it  has  been  said  by  a  masterly  writer, 
**  It  is  a  philosophy  which  nerer  rests ;  which  has  never  attained,  which 
is  nener  pecliBct  Its  law  is  progress.  A  point  which  yesterday  was 
iDTisible  is  its  goal  to-day,  and  will  be  its  starting  post  to-morrow." 
(Macaalay's  Essay  on  Lord  Bacon,  p.  118.  small  ed.)  ^at  while  I  cannot 
nfinain  from  dting  this  brilliant  sentence  with  all  the  admiration  it  de- 
serres  (and  indeed  many  others  in  the  same  essay  are  not  less  worthy  of 
adairataon),  I  ftel  bound  to  express  my  dissent  from  the  tx^lmtrntfy 
practical  view  which  the  author  takes  of  the  objects  of  indnctiye  science, 
and  mast  regard  it  as  hardly  leas  than  a  profanation  of  the  name  of 
B«oon»  to  as£»date  it  with  snch  unmixed  utilitarianism  as  he  would  re- 
present to  be  its  aim.  At  the  same  time  it  is  right  to  add,  in  some  other 
passsgns  the  author  seems  disposed  to  modify  the  strong  assertion  of  this 
yiew,  especially  p.  116.,  where  he  ftilly  admits  the  high  moral  influence 
Mid  ol9«Bts  ef  the  Bwxmiaa  philosophy. 
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§  IV.  — THE  THEORY  OF  CAUSATION. 


1666. 

Vel  huic  philosophandi  modo,  Tel  verwri  dUcui. 

Nbwton,  Pref.  m  Prineip. 


Desire  to      Among  our  various  intellectual  propensities,  there 

seek  causes. 

is  none  more  powerful  or  more  seductive  than  the 
desire  to  penetrate  into  the  catiaea  of  things.  We 
perceive  events  going  on  or  results  produced  in  the 
natural  world ;  we  recognise  a  number  of  diflferent 
powers  or  agents  at  work ;  and  to  these,  under  the 
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name  of  causes^  or,  more  strictly,  physical^  or,  ac- 
cording to  some,  secondary  causes,  men  are  prone  in 
imagination  to  ascribe  a  sort  of  energetic  power,  or  a 
coerciTe  efficiency,  by  virtue  of  which  these  physical 
agents  produce,  or  bring  about,  certain  results :  a  Natural  to 

imagliie 

species  of  active  influence  by  which  matter  is  ima-  efficient 

power. 

gined  to  act  upon  matter,  and  produce  a  different 
state  of  things,  in  a  way  exactly  analogous  to,  if  not 
identical  with,  that  in  which  a  voluntary  agent 
exercises  his  volition  on  material  objects  within  his 
control;  and  thus  there  is  supposed  to  exist  a  re- 
lation of  a  peculiar  and  intimate,  yet  hidden  and 
mdmown  kind,  not  to  be  traced  by  our  faculties  or 
farther  explained,  yet  the  essential  condition  of  all 
real  philosophic  investigation;  and  views  more  or 
less  similar  to  these  seem  to  have  been  very  generally 
entertained  among  philosophers  in  former  times. 
But  when  Hume,  in  his  essay  on  Necessary  Con-  But  unpu- 

loflophlcal. 

iiexion,  showed  that  of  the  existence  of  this  kind  of 
mysterious  influence  orimaginary  power,  there  neither 
was,  nor  could  be,  any  evidence; — that  in  physical 
events  all  we  could  really  infer  was  the  mere  fact  of 
tbe  invariable  sequence  of  the  one  event  called  the 
^ect,  after  the  other  called  the  cause,  — a  doctrine  so 

I   4 
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opposed  to  the  &yoiirite  mjsticisnij  which  delights  in 
investing  scientific  tmth  in  a  veil  of  abstraseness,  and 
will  not  condescend  to  acknowledge  any  thing  in- 
telligible to  be  true  philosophy^  was  of  coarse  not 
received  without  much  open  hostility  from  some 
parties ;  while  from  others^  who  felt  constrained  to 
acknowledge  the  strictness  of  the  conclusion,  it 
oivections    obtained  a  reluctant  and  modified  acceptance.     It 

to  simple 

view.  <^g3  complained  of  as  a  meagre,  empty,  unsatis* 

factory  doctrine,  tending  to  degrade  philosophic 
speculation  to  mere  matter  of  fact,  and  not  pene- 
trating below  the  surface.  Thus  Lord  Eames, 
though  admitting  that  no  connexion  of  cause  and 
effect  is  discoverable  by  reason,  yet  contended  that 
it  nevertheless  really  exists ;  tor  we  feel  and  acknow- 
ledge that  every  effect  implies  a  causci  and  that 
nothing  can  begin  to  exist  without  a  cause  of  its 
existence.*  That  men  are  prone  to /seZ  and  acknow- 
ledge such  a  notion  is  perfectly  true;  but  the  very 
question  at  issue  is,  do  they  do  so  correctly,  or  on  any 
real  philosophic  ground? 

Without  here  pretending  to  go  into  the  various 

*  See  Biirtoii*!  Life  of  Home,  L  427. 
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diflcoflsioiu  of  the  subject  which  have  taken  place  Different 

(pillions  at 

among  subsequent  philosophers,  and  disclaiming  all  the  present 

day. 

controversjy  I  will  merely  remark  that  at  the  present 
daj  the  question  is  still  kept  up  bj  advocates  of  each 
extreme — the  one  party  contending  for  the  old  idea 
of  efficient  causation  and  necessary  connexion,  and 
the  other  adopting  the  view  of  Hume,  modified  by 
<me  or  two  qualifications,  yet  maintaining  the  prin- 
ciple  of  a  simple,  invariable  (or  as  Mr.  Mill  terms  it, 
''unconditional")  sequence  of  events;  and  agreeing 
therein  with  the  French  school  of  positive  philosophy, 
as  expounded  by  M.  Comte,  in  totally  rejecting  the 
idea  of  causation  in  physical  phenomena,  in  the  sense 
of  efficient  power,  as  a  notion  wholly  beyond  our 
ci^»acities  to  define  or  reason  upon,  and  therefore 
unphilosophical. 

My  own  views  of  the  subject  have  been  expressed  General 
in  a  work  published  long  ago  *;  but  it  may  be  de-  case. 
sirable  to  ofier  some  further  explanation  of  them, 
after  a  careful  examination  of  what  has  been  ad- 
vanced since,  whether  in  support  and  elucidation  of 


*  Tbe  Connexion  of  Katnral  and  Diyine  Truth,  London,  1838.  See 
also  my  Enay  on  Neoe88ai7  and  (Contingent  Truth,  Oxfordt  Aahmolean 
Uemons,  1849. 
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the  great  step  made  by  Hame^  or  in  attempting  a 
retrograde  movement  and  a  revival  of  the  exploded, 
but  naturally  popular  notion^  of  efficient  agencj ;  the 
personification  of  matter  and  mechanical  forces,  de- 
rived from  an  imaginary  analogy  between  physical 
action  and  that  of  voluntary  agents.  I  conceive  that 
all  real  philosophical  analysis  of  the  case  must  end 
in  an  entire  repudiation  of  such  fanciful  notions,  in- 
volving as  they  appear  to  me  to  do,  a  confusion  of 
DiBtioctkm    ideas,  which  I  think  may  be  completely  avoided 

ofphy»lcal  J  r         J 

and  moral  ]^y  the  simple  distinction  between  physical  causation, 
or  the  action  of  matter  on  matter^  and  moral  cansa- 
tion,  or  the  action  of  mind  on  matter. 

To  take  the  simplest  example :  I  throw  a  stone, 
which  brings  down  a  bird ;  my  volition  is  said  to  be 
the  came  of  the  stone's  flight ;  the  impact  of  the  stone 
the  cause  of  the  bird's  fall.  The  word  '^  cause  "  is 
here  used  in  two  totally  different  senses :  in  the  first 
instance^  signifying  moral;  in  the  latter^  physical 
causation.  Rejecting  altogether  the  idea  of  efficient 
causation,  as  wholly  inapplicable  in  relation  to  phy- 

Physicai       sical  effects,  however  pleasing  to  the  fancy,  I  con- 

cause  im- 
plies se-        ceive   that  the  true  theory   of  physical   causation 
quence  in 

rtiatiom,       includes  the  simple  idea  of  an  invariable  or  **  uncon* 
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dhioiial''  sequence  of  facts  (meaoing  seqaence  in 
fdation  not  necessarily  in  time) ;  jet  I  contend  that 
tbere  is  implied  also  a  eanneaion,  not  in  the  evenU  in 
the  way  of  physical  agency^  bat  in  the  reason  and 
logical  dependence  of  the  two  ideas.  The  phenome- 
non or  property  assigned  as  the  canse  or  antecedent 
baa  nndonbtedly  a  necessary  connexion  with  the 
effect  or  consequent,  when  it  supplies  the  explanaiion 

of  it:  when  the  latter  is  a  consequence  in  reason  and  Necenaiy 

oonnexion, 

theory  from  the  former — when,  in  a  word,  the  cause  t»  muon 

not  in  the 

is  a  more  general  and  better  understood  class  or  genus  events. 

of  phenomena  to  which  we  can  refer  the  effect,  as  a 

particolar^jpectM. 

For  example:  friction  is  the  cattse    of  retarda^  Example: 

Friction  SDd 

<wm  of  motion.  There  is  a  mere  sequence  of  two  retardation. 
phenomena.  Yet  there  is  also  a  necessary  con- 
nexion between  them,  though  not  in  the  sense  of 
efficient  power ;  for  we  conceive  the  notion  of  fric- 
turn,  and  we  then  reason  from  it,  that  retardation 
^  be  a  necessary  consequence.  But  there  are 
many  cases  where  this  kind  of  connexion  is  less 

strong  and  instractive.     Friction  is  the  cause  of  heat;  pHctionand 
,^  .    ,        heat 

out  we  do  not  know  enough  of  the  nature  of  friction 

to  be  quite  certain  why  or  how  it  produces  heat, 
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though  we  may  conjecture  it  to  a  certain  extent. 

Here,   then,   the    connexion   is   not  so  necessaij. 

Friction       Again,  friction  (in  certain  bodies)  evolves  ekc^ricUy, 

and  electri- 

<^^*  Here  we  have  still  less   of  connexion ;    there    is 

only  a  sequence.  In  other  words,  physieal  causation 
admits  of  degrees.  But  this  kind  of  connexion  in 
reason,  even  its  highest  degree,  is  totally  remote 
from  any  analogy  with  moral  causation,  or  the  sense 
of  power  or  effort  in  a  voluntary  agent 
Fallacies  Cases  are  sometimes  alleged  of  particular  inci- 

avoided.       dental  events  which  are  the  inmiediate  means,  or 

•*  Came  ** 

Bometimes    instruments,  or  occasions  for  other  events  taking 

medfor 

« occasion."  place,  and  are  thence  called  their  causes:  as  the 
opening  of  floodgates  is  said  to  be  the  cause  of  the 
flow  of  water.  Yet  it  is  urged  gravitation  or  pres- 
sure might,  with  equal  or  greater  truth,  be  called  the 
cause;  that  is,  we  here  use  the  word  cause  in  a  more 
limited  sense.  When  we  speak  of  physical  causes 
in  a  philosophical  sense,  we  must  recur  to  the  idea 
not  of  mere  sequence  of  events,  but  of  sequence 
in  reason.  The  pressure  of  the  fluid  is  doubtless  the 
physical  cause  of  its  overflowing :  the  particular  case 
of  floodgates  is  only  an  incidental  occasion  for  its 

Sequence      action ;  only  a  particular  form  of  the  more  general  ac- 

in  f' — 
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tionof  prennre.  Some  writers,  again,  fall  into^  or  per- 
plex themselyes  with,  what  is  nothing  more  than  the 
old  fallacy  of  ^'  post  hoc  ergo  propter  hoc ;  "  mistak- 
ing a  snecession  in  time  for  a  succession  in  reason 
fdation  ;  as  in  objecting  that  we  thns  make  day  the 
cause  of  night,  and  the  like.  Oi^er  of 

in  fact,  the  circumstance  of  time  is  whoUy  irrelevant  levant. 
to  the  idea  of  cause  and  effect.     We  may  convince 
ooraelyes  of  this  by  referring  to  the  numerous  in- 
stances where  the  phenomena  are  eotemporaneaus. 

Thus  the  pressure  and  the  density  of  elastic  fluids  Caxue  and 

efll*ct  often 

are  eotemporaneous  conditions :  yet  the  first  is  the  coexistent 
cause  of  the  second.  Evolution  of  heat  with  con- 
densation, and  absorption  of  it  with  expansion,  are 
coexistent.  Chemical  decomposition  in  the  elements 
of  a  galvanic  battery,  and  the  production  of  the 
galvanic    current,  are  simuUaneaus.    In  these  and  Connexion 

^  in  reason 

many  similar  cases,  then,  of  cause  and  effect,  there  is  ^^^  ^^ 
ao  sequence  at  all  in  time.    The  question  is  as  to  a 
sequence  in  reasony  and  this  admits  of  many  degrees,  . 
oeeording  to  the  higher  degree  of  generalisation  implied. 
In  the  last  instance  of  chemical  action  and  gal- 
vanism, the  effects  are  not  only  simuUa^ieous,  but 
also  convertible.    Chemical  action  is  the  cause  of 
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galvanism;  and  galvanism  is  also  the  cause  of 
chemical  action. 

This,   however,  is  no  contradiction  or  confusion 

of  ideas  :  it  depends  simply  on  the  relation  in  whid 

In  some       we  view  the  ease.     What  is  meant  is,  that  chemical 

cases  cause 

and  efTect     action,  in  the  instance  of  the  ffalvamc  battery ^  is  the 

relative 

terms.  cause  of  the  galvanic  current;  and  again,  the 
galvanic  current,  in  the  instance  of  an  experimad 
pefformed  by  that  battery y  is  the  cause  of  chemical 
decomposition.  We  are  speaking  of  different  cases. 
Thus,  in  these  instances,  the  use  of  the  terms 
cause  and  effect  is  relative  to  the  circumstances  and 
conditions  which  we  are  at  the  time  supposing. 

ScMoetimes        Or  again,  it  is  said,  **  magnetism  is  the  cause  of 

convertible. 

electricity,  and  electricity  is  the  cause  of  magnetism ;  ** 
but  what  is  meant  is,  that  in  certain  experiments, 
magnetism  is  so  applied  as  to  produce  electricity; 
and  in  certain  otihersy  electricity  is  so  applied  as  to 
produce  magnetism.  They  are  not  cause  and  effect 
convertibly  in  the  same  sense^  or  under  the  same  cir- 
cumstances. We  view  them  as  thus  convertible  w 
different  relations. 

Mr*  Grove*  has  considered  these  cases,  and  has 

*  See  Correlation  of  Forces,  p.  6. 
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been  led  to  the  conclasion  that,  '^  abstract  secondaiy 
causation  does  not  exist/'  or,  in  other  words,  cause 
and  effect  are  purely  relative  terms,  in  such  cases  as 
those  he  has  considered,  which  is  exactly  what  has 
here  been  shown. 

This  is  equally  true  for  the  other  cases  which  form 
the  subject  of  Mr.  Grove's  valuable  discussion. 
The  mutual  actions  of  all  the  imponderable  agents, 
he  shows,  are  correlative,  or  convertible  into  each 
other,  but  no  one  the  essential  cause  of  the  other. 
They  are  so  in  different  points  of  view,  or  on  dif-* 
ferent  grounds  of  relation,  as  just  explained. 

Bat  again,  as  to  the  nature  of  the  connexion  between  in  these 

cases  a 

the  facts  in  either  case :  In  the  instance  of  pressure  higher  oon- 

nezlonln 

and  density  of  elastic  fluidi  we  perceive  a  necessary  i^««Bon. 
connexion  in  reason;  by  abstract  mathematical  rea- 
soning we  can  infer  the  one  from  the  other,  starting 
with  a  definition  of  an  elastic  fluid*  In  the  instance 
of  galvanism  and  chemical  action,  we  know  less  of 
the  connexion,  and  perhaps  cannot  show  abstractedly 
vAy  one  must  accompany  the  other. 

In  the  same  way  in  the  mutual  actions  of  the 
other  imponderable  agents,  we  cannot  reason 
abstraeUdly  to  the  effects.     Where  no  relation  in 


198  THEOBT  OF  CAUSATION.      [Emat  L  {  rr. 

reason  is  yet  made  out,  we  can  only  recur  to  the 
mere  law  as  experimentally  established,  and  traceable 
to  no  higher  principle.  In  sach  a  case^  either  pheno- 
menon may  be  cause  or  efifect  relatively  to  the 
other,  as  seen  under  different  points  of  view. 
In  higher         But  in  Other  cases  where  we  have  attained  a 

cases  no 

converti-  higher  and  more  satisfactory  view  of  a  connexion  ts 
reason,  physical  causation  is  more  substantiaUy  de- 
termined. When  we  can  ascend  to  an  abstract 
principle,  and  reason  conclusively  from  that  prin- 
ciple, that  such  a  result  must  take  place  as  a  coi^ 
sequence  of  it,  we  assign  a  positive  and  fixed  physical 
cause  in  that  principle  to  which  we  refer ;  and  we 
cannot  reverse  the  order  of  relation. 

We  could  not  speak  of  («.  g.)  gravitation  and  the 
tides  as  cause  and  effect  to  each  other  convertibhi'' 
or  of  the  connexion  of  ethereal  vibrations  and 
periodical  colours  as  relative  or  interchangeatU. 
Whenever  we  can  thus  mutually  convert  causes 
into  effects,  it  only  shows  the  little  advance  yet 
made  in  theoretic  generalisation  in  that  particular 
subject.  While,  again,  in  regard  to  the  particular 
cases  of  the  imponderable  agents  just  considered,  it 
is  extremely  probable  that  future  discovery  will  show 
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ihem  to  be  all  merely  different  modifications  of  one 
comiiion  principle,  and  thus  easily  capable  of  con- 
Terdbility  in  their  effects. 
We  thns  place  the  theory  of  causes  in  its  proper  luuition  of 

,  causation 

relation  to  that  of  mdactiye  laws.     In  assigning  to  inductive 

laws, 

physical  causes,  we  refer  a  particular  phenomenon 
to  a  more  gen^ul,  —  we  refer  an  event  to  a  lata;  and 
the  more  strictly  we  analyse  our  conceptions  the 
more  clearly  does  it  appear  that  we  can  never  arrive 
at,  or  need  require,  any  higher  or  more  intimate 
eoimexioii  than  that  of  successively  higher  genera- 
lisation; by  virtue  of  which  to  trace  a  real  and 
satis&ctory  relation  between  physical  phenomena 
and  the  higher  abstract  principles  which  combine 
them  t<^ether  by  a  '^ necessary  connexion"  of 
fMMfi,  as  parts  of  a  great  harmonious  whole. 
Tet  against  this  view,  it  is  urged  that  it  is  unsatis*  Prejudices 

opposed  to 

ftetory ;  that  the  mind  still  crams  a  more  intimate  tus  view. 
sense  of  the  connexion  of  events;  and  that  the 
uDivereal  opinkm,  and  common  sense  of  mankind, 
rejects  such  cold  and  dry  abstractions,  and  naturally 
adopts  the  more  congenial  belief  in  *' efficient  ** 
caoses,  and  active  power  in  bringing  about  physical 
phenomena.     This,  however,  is  nothing  more  than 

K 
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an  instance  of  the  general  reluctance  with  which 
the  untaught  mind  adopts  zny  strict  philosophical 
conclusions:  all  exact  analysis  of  physical  phenomena 
seems  cold  and  distasteful  to  the  unpractised  con- 
ceptions, and  as  men  soon  dislike  what  they  cannot 
easily  understand,  this  doubtless  is  often  the  origin 
of  the  Yulgar  prejudice  and  hostility  against  the 
higher  views  of  science,  and  the  spirit  of  abstract 
philosophy. 

liefnoproot  ^^^  ^^^^  ^^^^  ^^^  persuasion  as  to  efficient  caa- 
sation  really  univeraaly  were  it  not  in  fact  opposed  bj 
as  large  a  section  of  philosophers  as  those  who  uphold 
it,  still,  universal  belief  would  be  no  proof  of  its  truth. 
All  mankind,  three  centuries  ago,  had  a  universal 
belief  in  the  geocentric  system.  Such  general  per- 
suasion, if  anything,  would  rather  suggest  a  caution 
that  the  popular  notion  may  be  a  popular  delusion. 
In  this,  as  in  another  sense,  we  may  say,  ^'argumen- 
tum  pessimi  turba  est."  And  doubtless  nothing  is 
more  difficult  to  the  unphilosophical  mind  than  to 
be  satisfied  with  negation :  to  learn  the  humiliating 
lesson  of  its  own  ignorance. 

Idea  of  efli-       Some  writers  have  dwelt  upon  the  idea  of  causa- 

dent  cause  ,  ^  ... 

supposed      tion  as  arising  out  of  some  fundamental  jprinciple  in 

natural. 
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the  oonstitation  of  our  minds,  and  have  enlarged  on 
the  relation  of  cause  and  e£Fect  as  one  under  which 
we  are  constrained  to  arrange  our  perceptions,  just 
as  the  nature  of  a  machine  determines  the  changes  of 
matter  subjected  to  its  action. 

But  all  this  is  beside  the  present  question, 
which  refers  to  what  is  the  relation  in  question ; 
and  the  natural  proneness,  or  necessity,  if  it  be 
so,  is  nothing  more  than  a  disposition  to  create  in 
imagination  a  kind  of  connexion  which  does  not 
exist,  and  to  overlook  the  real  and  simple  relation 
in  which  the  necessity  is  simply  a  necessity  of  logical 
aequeoce,  applied  to  a  sequence  or  relation  of  facts. 

The  notion  of  efiScient  causes  is  doubtless  capti- 
yatiDg  to  the  imagination  as  seeming  to  let  us  more  not  deiu- 

dve: 

intimately  into  the  secrets  of  Nature.  Tet  it  must 
be  sternly  rejected  by  those  philosophers  who  would 
adhere  strictly  to  the  cautious  and  positive  spirit  of 
the  Baconian  induction. 

In  iact,  there  is  an  inherent  inconsistency  in  such 
an  appeal  to  efficient  causation.     For  if  this  myste-  and  in- 

▼olvMln- 

rioQS  idea  be  that  which  alone  supplies  a  satisfactory 

dea. 
insight  into  the  mechanism  of  the  natural  world,  it 

most  follow,  that  of  the  real  causes  of  phenomena  we 

K   2 
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know  nothings  even  in  the  cases  supposed  to  be  moet 
folly  and  satlsfactoril/  established :  e.  g.  if  anywhere, 
surely  in  the  principle  of  gravitation  we  must  ac- 
knowledge a  cause  which  furnishes  a  complete  ex- 
planation of  the  planetary  motions ;  yet  the  nature 
of  gravity  as  an  efficient  cause  is  confessedly  wholly 
unknown.  To  the  advocates  of  this  view,  therefore, 
the  theory  of  gravitation  must  be  wholly  nnsadsfao- 
tory,  and  we  cannot  be  said  to  have  attained  any 
real  knowledge  of  the  cause  of  the  celestial  motions. 

Yet  it  has  been  urged  by  those  of  this  school  that 

the  notion  of  a  mere  sequence  is  utterly  insufficient, 

that  it  is  little  to  say  such  a  phenomenon  is  produced 

Logical        by  virtue  of  such  a  Idw^ — that  a  law  of  action  is  not 

connezloD 

ofMquenoe   actiou;  and  the  like:  nor  does  the  mere  refer^ioe 

tuttdent 

to  a  bare  ^uefMe  of  events  aflbrd  any  very  substan- 
tial answer  to  the  objection.  The  view,  however, 
above  explained  seems  to  remove  such  difficulties. 
To  refer  any  class  of  phenomena  to  a  higher  gtmu 
is  really  to  explain  its  nature:  to  assign  such  a 
governing  principle  is  to  show  on  what  the  pheno- 
menon depends  in  the  connexion  of  reasoning,  which  ^ 
is  the  only  real  idea  of  its  necessary  relation  to  a 
cause. 
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This  view  of  causation  is  in  the  closest  conformity 
to  the  grand  idea  of  unity  pervading  the  order  of 
physical  things,  and  at  the  same  time  banishes  all 
those  partial  and  extraneons  suppositions  which  tend 
to  disparage  and  mar  that  grand  conception,  by  the 
introduction  of  the  obsolete  and,  in  &ct,  unintelligiUe 
notions  of  efficient  causation  and  active  power  in 
physical  agents; — the  chimsras  of  an  older  school  and 
a  past  age ;  though  attempts  are  being  continually 
made  to  revive  them. 

It  follows,  from  the  view  thus  taken,  that  there  is 
no  c<Hitradiction  or  absurdity  (as  there  must  appear 
to  be  on  any  conception  of  efficient  causation)  in  the 
assertion  that  "  causation  admits  of  deffree$,^  and  this 
in  itidfy  and  not  merely  in  the  extent  to  which  we 
apprehend  it 

If  the  true  notion  of  cauge  be  that  of  referring  the 
more  limited  phenomenon  or  law  to  the  higher  or 
more  generalised  principle,  then  it  is  dear  that  this 
relation  is  recUly  mare  complete  and  intimatey  in  pro** 
portion  as  such  fact  is  referred  to  a  successively 
higher  or  more  comprehensive  law  or  principle.  We 
view  every  phenomenon  as  connected  not  with  one 
cause,  but  with  a  series  of  causes  rising  one  above 

X  3 


134  THEOBT  OF   CATJSATIOK.      [Emat  L   §  it. 

another  in  generality,  and  evincing  a  more  intimate 
and  satisfactory  relation  in  proportion  as  they  rise  in 
the  scale.*  t 

Cauae  not         The  Tiew  of  the  qnestion  which  I  have  followed^ 

power: 

nor  origin.  ^^^  ^q  rejection  of  the  idea  of  cause  in  the  sense  of 
power y  as  founded  on  any  strict  inductive  principles, 
is  also  important  in  its  consequences  as  also  removing 
from  inductive  philosophy  all  notion  of  cause  in  the 
sense  of  origifu  The  absence  of  any  esseniial  relation 
of  sequence  in  order  of  time,  between  an  effect  and  its 
physical  cause,  in  fact  excludes  the  idea  of  a  physical 
cause  pre-existing  in  time,  and  producing,  or  ffiving 
origin  to,  the  existence  of  another  object  The  cde* 
brated  dogma ''  nothing  can  exist  without  a  cause,"  ac* 
cording  to  this  view  is  wholly  unmeaning,  and  destitute 
equally  of  foundation  and  of  application*  There  are 
of  course,  innumerable  cases  in  which  we  can  trace 
the  existence  of  a  particular  body  or  being  to  the 
operation  of  certain  physical  agents,  or  causes ;  as 
the  formation  of  a  chemical  compound  from  the 


*  I  have  in  this  2nd  edition  added  this  paragraph  with  special  re- 
^ference  to  an  objection  raised  by  a  candid  and  able  critic  against  the 
idea  of  caneation  admitting  (ffdegreegf  which  he  supposes  can  only  be  in 
jegard  to  onr  more  or  less  perfect  knowledp;e.  This  1  have,  I  trust,  now 
clearly  pointed  out,  is  not  toe  ca^e ;  the  objection,  I  think,  arises  hum  a 
Jingering  and  nnoonscions  adherence  to  the  old  noUon  of  cansation,  along 
tri&  the  retention  of  the  emn.    See  abore,  p.  134. 
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action  of  certain  affinities ;  the  production  of  a  plant 
or  an  animal  from  a  seed,— an  OYum, — ^a  parent ;  and 
the  like :  bat  these  aremot  oriffinations,  but  changes; 
and  do  not  strictly  exemplifj  the  maxim  at  all.  The 
only  intelligible  sense  of  such  a  proposition  is  that 
everything  is  traceable  (actually,  or  probably)  to  some 
higher  prineiple :  in  which  sense,  of  course,  I  fully 
recognise  it. 
According  to  the  old  theory  of  efficient  causes,  a  Efficient 

cauntlon 

species  of  active  power  is  imagined  to  reside  in  natural  leids  to 

fandftil 

scents,  or  to  act  through  them,  which  constitutes  the  physical 

theories. 

allied  necessary  connexion  of  physical  effects  with 
their  causes.  This  is  always  affirmed  to  be  some« 
thing  of  a  nature  not  at  all  cognisable  by  our  facul- 
ties, and  dependent  on  conditions  of  an  occult  and 
mysterious  kind. 

Hence  it  seems  to  be  supposed  that  anomalous 
deviations  occasionally  arise,  and  the  idea  of  efficient 
causes  is  specially  favoured  by  those  who  are  fond  of 
imagining  marvellous  influences  of  a  kind,  distinct 
from,  and  even  interrupting,  the  ordinary  course  of 
natural  events.  Such,  we  must  suppose,  are  the  cata- 
strophes and  convulsions  of  nature — failures  in  crea- 
tion— random  scatterings  of  matter,  and  other  like 
a  4 
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notions  which  are  sometimes  resorted  to  as  a  con- 
solation to  the  wearied  theorist  when  matter-of>£Bkct 
inferences  seem  for  a  momenta  to  hare  reached  their 
limit 
Opposed  to        Such  ideas^  however,  are   not  onlj  delasive   in 

immuta* 

biiity  of       themselves,  hut  are  radically  opposed  to  the  grand 

order.  truth  of  the   uniformitj  of   nature,  the  unity  of 

arrangement  and  design,  and  by  consequ^ioe  m  far 

would  tend  to  impugn  the  evidence  of  higher  truths. 

Confuioii         Yet  we  hear  the  notion  of  ^  efficient  causation  "  in 

of  seooDd 

CRUMB  aod  nature  upheld  by  some  as  of  a  peculiarly  religious 
tendency;  while  (with  strange  inconsistency)  in 
popular  estimation  the  study  of  '^  secondary  causes  " 
is  accused  of  being  hostile  to  the  belief  in  a  '*  First 
Cause*"  And  (from  the  same  confusion  of  ideas) 
the  denial  of  efficient  causes,  and  the  assertion  of  a 
mere  sequence  of  phenomena  and  laws,  is  charged 
with  having  the  same  dangerous  tendency  even  in  a 
higher  degree. 

Charge  Thus,   Leibnitz   brought  against    the  Newtonian 

Bgainitt  the 

Newtonian  philosophy  the  Strange  accusation,  ^^that  it  deserts 
mechanical  causes,  and  is  built  upon  miracles,  and 
recurs  to  occult  qualities."* 


system. 


t  See  £dleston*B  Correspondence  of  Newton,  p.  158. 
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It  seeiDB  to  have  been  under  the  belief  of  this  sin- 
gnlar  duu^  that  Pope  originallj  wrote  the  well- 
known  lines  which  appear  in  the  earlier  editions  of 
the^Donciad,"  — 

■(philosophj  that  fcaefaed  the  heaTsns  before* 
Shrinks  to  her  hidden  caose,  and  is  no  more ; " 

which^  had  the  fact  been  as  supposed,  wonld  have 
oonyejed  as  perfectly  just  a  censure  in  the  second 
line^  as  it  does  the  characteristic  of  a  trite  philosophy 
in  the  first,  as  leading  to,  not  starting  from,  the  belief 
in  a  Deitj. 

Whereas,  when  undeceived  as  to  the  fact,  the  lines 
which  he  substituted  in  the  later  editions, — 

"  Plilloflophy  that  leaned  on  Heaven  before, 
Shrinks  to  her  second  canse^  and  is  no  more,** 

embody  the  whole  vulgar  misconception  and  con* 
fusion  of  ideas  respecting  First  and  Second  Causes, 
while  they  are,  in  any  sense,  as  wholly  inapplicable 
to  the  Newtonian  philosophy,  as  the  former. 

A  recurrence  to  (what  is  at  least)  the  simple  Difficulties 
and  intelligible  view  above  expounded,  would  remove 
altogether  the  whole  mass  of  difficulty,  confusion, 
and  objection,  in  which  we  are  thus  entangled,  and 
which  is  involved  in  the  notion,  so  commonly  alleged, 
of  an  eternal  succession  of  secondary  causes,  ej> 
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eluding  the  idea  of  a  First  Caose^  and  the  like.  If 
we  saj  that  every  event  must  have  a  cause,  it  means 
that  every  species  of  phenomenon  belongs  to  a  class 
more  comprehensive :  that  class  to  a  still  larger,  and 
so  on.  The  ''  summum  genus  ^  of  all  (if  any  in- 
duction could  reach  it)  would  be  nothing  else  than 
an  ultimate  physical  principle  of  the  whole  universe ; 
but  would  still  be  so  far  from  trenching  upon  the 
idea  of  a  supreme  moral  Cause,  as  to  be,  on  the  con- 
trary, the  very  highest  and  crowning  proof  of  the 
influence  of  rrdnd^  in  the  evidence  it  would  give  of 
the  ultimate  principle  of  universal  order. 
CoKiiirion.  The  connexion  and  subordination  of  •  inductive 
laws  and  generalisations  is  what  we  carefully  distin- 
guish as  physical  causation.  But  material  tm«^» 
system,  and  order,  are  the  indications  of  mind;  and 
the  connected  series  of  physical  causation  is  the  ma- 
nifestation of  moral  causation. 

Thus,  the  truly  inductive  philosopher  recognises 
presiding  Mind,  the  supreme  mcral  Cause  of  all  things, 
everywhere  revealed  by  the  same  outward  manifes- 
tations of  universal  order  and  harmony ;  everywhere 
indicated  by  the  same  external  attributes,  symmetry, 
uniformity,  continuity;   and  attended  by  the  same 
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ministering  agents^  invariable  laws,   and    physical 


*  Hume's  view  of  caniation  was  censured  by  some  of  his  opponents  as 
learing  the  connexion  of  all  events  so  loose  as  to  open  the  door  to  the 
sapposition  of  causes  sometimes  failing  to  produce  their  effects,  or  effects 
eeeorring  without  causes,  or  of  all  things  being  abandoned  to  chance  or 
destinj. 

Thoogfa,  as  has  been  well  observed  by  his  biographer,  Mr.  Burton 
(Life  of  Hume,  L  81.^,  such  objections  are  of  a  vulgar  class,  and  not  such 
as  a  philosopher  would  entertain,  3'et  it  may  be  worth  noticing  how  com- 
pletely the  possibility  of  falling  into  such  absurd  misconceptions  la 
avoided  by  the  view  taken  above. 


NOTE  TO  PAGE  120. 

It  should  be  observed  that  the  opinion  quoted  of  Lord  Karnes,  besides 
the  objection  noticed  in  the  text,  involves  also  an  instance  of  the  con-« 
'    '   I  of  the  ideas  of  physical  and  moral  causation  here  dwelt  upon. 
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§  v.  — FINAL  CAUSES,  AND  NATURAL 
THEOLOGY. 


Pinal 
cmuses. 


The  term 
ill  chosen. 


^ 


i> 


Pappus. 

'*  They  work  according  to  a  kind  of  geometrical  foreaigfat" 

The  theory  of  causation  has  been  much  mixed  vp 
with  the  argument  evincing  design  in  the  arrange- 
ments of  nature;  and  under  the  name  of  ^^Finil 
Causes "  that  argument  has  been  involved  in  no 
small  confusion  of  ideas :  and  notwithstanding  much 
which  has  been  urged  on  the  other  side^  8till» 
with  Dugald  Stewart  and  others^  I  cannot  but  agree 
in  thinking  that  the  term  ''  Final  Cause  "  is  most 
unhappilj  chosen  to  express  the  true  meaning,  and 


EaiAT  I.   §  T.]         FINAL  CAUSES,  ETC.  141 

lutt  tended  to  conrej  an  idea  not  only  too  limited, 
but  altogether  confdsed  and  misleading. 

Nor  can  I  doubt  that  much  of  the  obloquy  which 
has  been  cast  on  natural  theology  generally  by 
writers  of  a  sceptical  school,  has  arisen  out  of  the 
narrow  yiews  Hms  implied,  especially  when  the 
argument  has  been  almost  wholly  restricted  to  physio* 
logy,  and  the  very  idea  of  intention  represented  as 
the  essential  characteristic  of  orgcmisation,  and  this 
branch  of  science  imagmed  to  involye  principles 
difierent  from  those  prerailing  in  other  branches  ;  all 
which  might  therefore  naturally  be  imagined  barren 
of  such  application. 

It  is,  I  conceive,  solely  from  being  understood  in  Direction 

from  too 

this  narrow  sense,  that  <'  final  causes  "  are  so  vehe-  narrow  a 

▼lew  of  final 

aenity  assailed  by  Comte  and  writers  of  his  school ;  causes. 
and  it  cannot  be  denied  that  among  the  advocates  of 
natural  theology  there  exists  too  common  a  dis- 
position to  narrow  and  rettrict  the  application  of 
the  argument  by  eonfininff  the  proofs  of  design  to 
those  instances  of  adaptation  of  means  to  a  perceptibk 
mi  of  which  we  doubtless  find  such  abundant  in- 
stances throughout  organised  nature,  instead  of 
taking  a  more  e:q>anded  view. 


U%  FINAL  CAU8E8,  [Es«at  L  §  r. 

Means  The  instances  in  which  we  can  trace  a  use  and  a 

adapted  to 

an  end  not  purpou  in  nature,  striking  as  they  are,  after  all  con- 
ideaofde-  stitute  but  a  very  small  and  subordinate  portion  of 
the  vast  scheme  of  universal  order  and  harmony  of 
design  which  pervades  and  connects  the  whole; 
Throughout  the  immensely  greater  part  of  nature 
we  can  trace  symmetry  and  arrangement,  but  not  the 
end  far  which  the  adjustment  is  made.  But  this  is 
in  no  way  a  less  powerful  proof  of  design  and  mtel- 
ligence  than  the  former.  The  most  exact  and  re- 
condite adaptation  of  means  to  accomplish  an  obvioos 
end  is  no  more  peculiarly  an  evidence  of  design,  than 
the  universal  arrangement  according  to  determinate 
laws  which  pervades  the  depths  of  cosmical  space,— 
aymmetry    where  We  are  least  able  to  trace  any  end.     Sfm- 

a  proof  of 

design.  metry  and  beauty  are  results  of  mind  of  at  least  as 
high  an  order  as  mechanical  efficiency.  A  mere 
numerical  relation  invariably  preserved,  but  do 
further  connected  with  any  imaginable  purpose,  or  a 
systematic  arrangement  of  useless  parts  or  abortive 
organs  on  a  regular  plan,  are  just  as  forcible  indica- 
tions of  intelligence,  as  any  results  of  immediate 
practical  utility. 

That  the  one  dass  of  results  are  more  immediate!/ 
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striking  and  obvious  to  minds  of  eyerj  capacity  with  Pn>o6  of 

doiga 

little  stadj  or  inquiry  is  true ;  and  that  the  appre-  equaUf  in 

symmetiy 

dation  of  the  claims  of  symmetry  even  in  unor-  *nd*nan 

•'  •'  end  an> 

ganised  stractures, — the  harmony  of  profoundly  ad-  '^^'^' 
jasted  laws^  —  and  the  conspiring  tendency  of  all  these 
laws  towards  a  grand  peryading  unity  throughout  the 
physical  world, — is  not  so  easily  caught^  and  is  per- 
haps fully  appreciable  only  by  the  cultivated  and 
philosophic  mind,  is  equally  true.  But  this  is  a 
difference  merely  in  degree,  and  as  applicable  to 
different  classes  of  minds.  In  a  philosophic  analysis 
of  oar  conyictions  there  can  be  no  real  difference  in 
kind  between  the  two  classes  of  conclusions. 

In  a  strictly  philosophical  point  of  view  the  in- 
ference that  everything  *^  has  a  use  **  may  certainly 
he  regarded  as  a  generalisation  which  carries  with 
it  a  high  degree  of  probability.  We  find  that 
many  things  haye  a  manifest  use ;  but  then  we  find 
innumerable  others  for  which  we  can  discoyer  no  inmort 


J  DO 

use,  and   by  which  no  yisible  end  or  purpose  is  purpow 

traceable. 

answered,  but  it  is  not  an  unfair  extension  of  the 
inference  that,  in  these  cases,  some  unknown  end  is 
answered;  that,  in  fact,  eyerything  in  nature  is 
adapted  to  other  things  and  to  the  whole ;  though  in 
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bj  far  tbe  greater  part  of  nature  we  fail  to  perc^ve 
what  the  particular  relation  or  dependence  may  be. 
It  maj  suffice  to  convince  us  of  this,  if  we  merdy 
ask  for  what  purpose  is  life  itself  conferred  ?  or,  to 
what  end  does  the  material  universe  altogether 
exist? 
la  some,  Again :  the  usual  argument  for  design  in  organised 

pnipose  ap« 

parentiy       Structures  is,  that  the  various  adjustments  point  to 

defeated. 

the  designed  end  of  life  and  enjoyment  to  which 
they  are  subservient ;  but  it  is  an  obvious  objectiaii 
that  these  ends  in  numberless  eases  are  not  aUained; 
there  is  malformation  and  suffering,  disorganisation 
and  disease;  and,  finally,  the  whole  design  is 
always  defeated  and  put  an  end  to  by  death.  It 
is  hence  manifest  that  to  take  a  satisfactory  view  of 
the  case,  we  must  not  rely  on  the  mere  consideration 
of  an  end  answered,  but  must  recur  to  a  higher  prin- 
ciple— that  of  symmetry,  order,  unity  of  plan,  and 
composition  of  organised  frames :  and  this  too,  as 
only  one  branch  of  the  yet  wider  scheme  of  universal 
order. 
But  in  cer-       It  is,  however,  fairly  to  be  adnntted,  that  mvxj 

tain  cases 

an  end  an-    instances  occur  where  we  should  least  expect  it  of 


wtwn  not      utility  in  natural  arrangements.     Thus  it  is  argued 

ObTlOUi. 
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bj  some  that  an  apparent  waste  is  not  necessarilj  a 
real  one ;  for  the  sustenance  of  one  single  species  or 
individoal,  a  homberless  combination  of  conditions 
most  co-exist;  if  one  condition  were  altered,  all  the 
rest  would  fail  m  their  co-operation,  and  the  indi- 
Tidnal,  or  eren  the  whole  species,  would  perish* 
Thus  all,  even  the  most  apparently  remote,  arrange- 
ments of  things  which  seem  to  have  no  relation  to 
animal  life  are  yet  essential  to  it;  and  thus  the 
barren  desert  and  the  void  ocean  are  not  wasted^ 
bat  essential  parts  in  the  economy  of  the  minutest 
forms  of  animal  life  in  the  most  distant  hemisphere  of 
our  globe. 

In  the  same  point  of  view  (Ersted  has  beautifully 
observed, ''  There  is  no  inactive  void  in  the  remote 
distances  between  the  planets.  The  space  is  filled 
by  ether,  and  is  penetrated  by  the  attractive  forces 
by  which  the  whole  universe  is  held  together.  The 
ether  itself  is  an  ocean  whose  waves  form  Ught, 
that  great  ccmnecting  link  which  conveys  messages 
from  globe  to  globe  and  from  system  to  system.''  * 

Yet  the  least  consideration  shows  that  we  must 

^  Sool  in  Nature,  p.  65. 
L 
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not  press  such  arguments  beyond  their  due  limits ; 
and  still  less  make  them  the  exclusive  view  of  the 
subject 
Views  of  Though  the   ancients*  reasoned  justly  and   ad- 

the  ancients  ^  ^        J 

on  final        mirably  on  final  causes  in  certain  familiar  instances. 

causes.  "^ 

and  in  the  limited  sense  of  the  adaptation  of  means 
to  a  known  end,  yet  the  state  of  their  physical  philo- 
sophy absolutely  prohibited  wider  views  of  unity  and 
order.  Under  a  system  which  could  not  go  beyond 
the  assignment  of  each  class  of  phenomena  to  some 
peculiar  unknown  efficient  cause,  unconnected  with 
others,  no  such  generalisation  as  unity  of  design 
could  have  been  legitimately  attained. 
Final  causes       The  remark  of  Bacon  f  that  final  causes  are  not  in 

misplaced 

inphUo-      themselves  to  be  rejected,  but  have  been  wrongh 
sopby. 

placed  in  philosophy,  is  one  of  more  value  than 
seems  generally  understood.  It  may  be  very  true 
that  sometimes  hints  towards  inductive  investigation 
have  been  obtained  from  the  consideration  of  the 
ends  to  be  answered  by  certain  observed  conditions. 
But  it  is  in  general  a  more  safe  and  philosophical 


*  We  cannot  bave  a  more  strildng  instance  than  In  the  weU'kttOwn 
and  justly  admired  passage  in  Xenopiion's  MemorabiUa,  i.  4. 
.  t  ^  AugmentUb  lib.  iii  c  i. 
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role,  that  we  may  in  all  cases  argae  from  physical 
iadactions  to  final  causes,  but  not  from  final  causes 
to  physical  inductions. 

The  old  and  limited  view  of  final  causes  will  not  improved 

views  DOW 

meet. the  increasing  demands  of  scientific  enlighten-  required. 
ment ;  it  will  not  suffice  now  to  argue  solely  on  the 
adaptation  of  means  to  a  known  purpose^  or  a  prac- 
tical design  eyinced,  and  an  obvious  end  answered. 
If  we  cannot  discard  the  term^  we  must  enlarge  its 
meaning.  We  may  speak  of  *^  design  "  with  refer- 
ence solely  to  ''  order  "  and  '^  arrangement,"  without 
looking  to  the  idea  of  practical  utility.  Such  modes 
of  expression  are  far  preferable,  as  not  leading  the 
mind  to  any  undue  expectation  of  what  it  will  not 
realifle« 
Thus  in  reference  to  physiology,  the  higher  argu-  Extension 

of  BlgU- 

ment   acquires  an  expansion  in  proportion  to  the  ment  for 

design  to 

progress  of  the  science.     We  obtain  more  enlarged  unity  or 

oomposition 

ideas  of  desian  as  we  advance  from  the  more  con-  ^  P^y^- 

ology. 

fined  views  of  the  older  schools  towards  the  wider 
principle  of  tymmetry  and  unity  of  composition. 
So  that  *^  final  causes,"  properly  understood^  so  far 
from  receding  (as  some  pretend)  before  the  advance 
of  modem  science  in  the  wider  and  more  philosophic 

h  s 
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sense,  eminentlj  derive  increasing  evidence  from  its 
progress.  The  study  of  the  higher  principle  of 
symmetry  and  unity  of  composition  can  in  no  way 
prejudice  that  of  adaptation  ;  the  latter  being  but  a 
part  of  the  same  great  argument  Nor  is  it  just  to 
accuse  those  of  the  modem  school  who  are  engaged, 
as  their  special  and  legitimate  object,  in  investigating 
the  former,  of  undervaluing  the  latter. 
The  cells  of      The  Celebrated  case  of  the  cells  of  bees  deserves 

the  honey- 

comh.  more  particular  consideration,  inasmuch  as  it  offers  an 

instance  in  which  the  proof  of  mind  is  independent 
of  the  idea  of  mere  utility.  It  is  scarcely  necessary 
to  observe  that  the  supposition  adopted  by  some  of  a 
mere  pressure  upon  a  cylindrical  cell  producing  the 
hexagonal  form  is  wholly  insufficient :  the  main  point 
to  be  accounted  for  is  the  highly  artificial  mode  of 
termination  of  the  cell  by  three  rhombs*  inclined  at 
the  precise  angle  (70^  Zl')  which  calculation  requires 
for  the  minimum  surface,  which  is  also  the  acute 
angle  of  the  rhomb.  The  argument  points  to  a 
highly  intellectual  operation  either  performed  by  the 
bee,  or  implied  in  the  arrangement  of  its  organs,  so 

*  See  Vignette  at  the  beginniDg. 
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as  mecbanically  to  effect  it.  On  either  alternative 
the  proof  of  mind  is  independent  of  the  consider^ 
ation  of  a  nsefdl  end  annoered:  it  depends  on  the 
conception  and  solution  of  what  is  to  onr  intellects 
an  abstract  mathematical  problem,  by  no  means  of 
an  elementary  or  evident  nature;  and  which  is 
eqnall  J  remarkable  whether  any  purpose  were  fid' 
filled  by  its  application,  or  not 

Paley  expressly  held  that  the  mechanism  of  the  Aigoment 
hearens  was  a  branch  of  science  the  least  susceptible  nomy. 
of  this  kind  of  application:  according  to  the  prin- 
ciple here  advocated,  it  forms  the  highest  and  most 
satisfactory. 

Bnt  a  more  special  argument  has  been  raised  on  staboity  of 

the  plane- 

the  ground  that  the  planetary  perturbations  have  tary  system. 
been  shown  so  to  compensate  each  other,  that  no 
permanent  derangement  can  arise;  and  Laplace 
pointed  out  that  this  stability  of  the  planetary  system 
18  the  necessary  consequence  of  certain  conditions, 
not  themaehes  neeeasary;  viz.  the  smallness  of  the 
inclinations  and  eccentricities,  the  motions  all  in  the 
same  direction,  the  comparatively  vast  mass  of  the 
son,  and  the  incommensurability  of  the  periods. 

L   8 
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Professor  Playfair*  jastlj  enlarges  on  this  as  an 
argument  for  design ;  but  if  the  conditions  thns  as- 
signed: were  necessary  (i.  e.  necessary  consequences  of 
each  other  or  of  something  else),  he  thinks  we  could 
not  infer  design.  They,  however,  are  not  necessary : 
each  might  be  otherwise,  the  rest  remaining.  Their 
existence  then,  he  argaes,  not  arising  from  necessity, 
nor  from  mechanical  causesy  nor  from  chance,  most 
be  from  design  and  intelligence. 

But  I  would  ask.  Suppose  they  tcere  necessary  con- 
sequences of  each  other  or  of  some  higher  principle, 
or  did  arise  from  mechanical  causes,  would  not  that 
higher  principle,  or  those  causes,  so  arranged  as  to 
produce  them,  be  an  equal  proof  of  design,  or  even  a 
higher  f  So  singularly  deep-seated  is  the  prejudice, 
that  design  can  only  be  inferred  when  we  cease  to 
trace  laws,  or  when  conditions  appear  arbitrary. 
Mechanical        The  idea  of  "  mechanical  necessity  "  (derived  pro- 

oecessity. 

bably  from  the  school  philosophy)  as  something  dis- 
tinct from  the  result  of  systematic  plan  in  the  order 
of  the  universe,  has  long  continued  to  haunt  the  ideas 
of  writers  on  the  subject,  and  to  be  the  source  of 
many  cavils. 

•  Playfair's  Works,  iv.  294.  818. 


EtSAT  L    §  v.]      AND   NATURAL  THEOLOGY.  151 

Thus  in  past  times  the  Newtonian  discoveries  were 
accused  by  manj  of  having  an  irreligious  tendency  in 
reducing  everything  to  ^^  mechanical  necessity.^  And 
even  so  enlightened  an  advocate  as  Cotes*,  instead 
of  showing  the  fallacy  involved  in  that  very  term, 
replies  by  contrasting  "necessity"  with  "design,'* 
when  it  might  have  been  pointed  out  that  such  neces^ 
sity  of  reason  i»  the  highest  froof  of  design.  Other 
philosophers  we  find  sometimes  questioning  whether 
certain  results  may  have  been  brought  about  by  the 
direct  interposition  of  "  the  First  Cause,"  or  by  some 
unknown  "secondary  cause,"  as  if  the  two  were 
opposed  to  each  other ;  or,  as  if  science  could  have 
any  evidence  of  the  first  except  through  the  channel 
of  the  second. 

From  the  inductive  philosophy  we  derive  our  unifonnitf 
belief  in  the  harmony,  order,  and  uniformity  of 
natural  causes,  perpetually  maintained  in  a  univer- 
sally connected  chain  of  dependence.  And  hence  it 
is,  that  we  arrive  at  those  sublime  ideas  of  a  pre- 
dding    Intelligence  of  which   law  and  uniformity y 


*  *<Natiine  leges  ...  in  qnibas  valta  sane  sapientiasimi  emmiU, 
nalk  necestiiatiM,  apparent  Testgia."— Fret  to  2d  edition  of  Prindpia, 
(p.zxix.>. 

L  4 
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universal  mechanism  once  for  all  adjusted,  are  the 
proper  external  manifestatiafu. 

To  the  truly  inductive  philosopher,  fate  and 
^nce,  necessity  and  aeddent,  are  words  without 
meaning.  To  him,  the  world  is  made  up  of  recon- 
dite combinations  of  physical  laws,  and  the  existence 
and  maintenance  of  diose  laws  are  the  very  indi- 
cation of  a  Supreme  Mind.  But  chance  is  irrecon- 
cilable with  laws,  fate  with  mind,  regulated  and 
fixed  order  with  blind  destiny,  fortuitous  accident,  or 
arbitrary  interruption. 
Natural  ^\  rational   natural  theology  advances  bytrac- 

theology  ®^  ^ 

^^"^d^b^'h  ^"S  ^^  immediate  mechanical  steps  and  particular 
chain  of  processes  in  detail,  and  the  physical  causes  in 
which  the  influences  of  the  Great  Moral  Cause  or 
Supreme  Mind  are  manifested.  The  greater  the 
number  and  extent  of  such  secondary  steps  and  in- 
termediate processes  through  which  we  can  trace 
it,  the  greater  the  complexity  and  wider  the  rami- 
fications of  the  chain  of  causes,  the  more  powerful 
and  convincing  the  instruction  they  convey  as  to 
the  existence  and  operation  of  the  Divine  wisdom  and 
power. 
Mistaken  Yet  it  is  a  commou  mode  of  illustration  to  speak  of 

H«as.  ^ 
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the  chain  of  secondaiy  causes  reaching  np  to  the  First 
Cause.  Or,  again,  fears  are  entertained  of  tracing 
Moondaiy  causes  too  far,  so  as  to  intrench  on  the 
supremacy  of  the  First  Cause.  But  this  is  an  erro- 
neous anal<^ :  the  maker  or  designer  of  a  chain  is 
no  more  at  one  end  of  it  than  at  the  other.  The 
length  of  the  chain  in  no  waj  alters  our  conyicti<»i  of 
its  skilful  structure,  except  to  enhance  it.  If  the 
number  of  links  were  truly  infinite,  so  much  the  more 
infinite  the  skill  of  its  framer. 

Mr.  F.  Newman  *  observes,  I  think  most  truly, 
that  the  oamnum  arguments  from  what  are  called 
*^  secondary  causes  "  to  the ''First  Cause''are  unsatis- 
&ctory :  and  I  would  trace  this  to  the  confused  sense 
in  which  those  terms  are  commonly  used,  as  already 
explamed ;  and  which,  I  think,  might  be  entirely  re- 
moYed  by  attention  to  the  distinctions  above  laid 
down.  While,  on  the  other  hand,  I  fully  acknow- 
ledge that  those  arguments,  when  correctly  under- 
stood, lead  only  to  a  very  limited  conclusion ;  and 
one  which  falls  infinitely  short  of  those  high  moral 
and  spiritual  intaitions  on  which  Mr.  F.  Newman 

•  Soul,  p.  35. 
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grounds  his   religions  system^  jet  in  no  way  dis- 
credits or  supersedes  them. 

Conftuion         Again^  by  some  well-meaning  but  confiised  res- 
in the  order 
ofargo.       soners,  the  argument  is  often  put  in  reverse  order; 

mrnt. 

and  so  stated  as  to  appear  as  if  the  assumption  of  a 

Supreme  Mind  or  an  **  efficient  and  intelligent  Cause  ^ 
were  really  the  basis  of  our  belief  in  the  uniformity 
of  nature,  instead  of  the  conclusion  from  it  Yet  if  this 
were  so,  what  would  it  be  but  to  render  the  whole 
proof  of  a  Deity  an  argument  in  a  circle  f  So,  m  like 
manner,  some  would  set  out  by  insisting  on  the  idea 
of  ^'  a  purpose  answered  "  and  "  an  intention  "  as  an 
essential  antecedent  part  of  our  conception  of  an 
organised  being:  and  then,  from  the  study  of  or^ 
ganised  beings,  would  deduce  the  conclusion  of  design 
and  intention  I 

Coleridge  observes,  '^Assume  the  existence  of 
God,  and  then  the  harmony  and  fitness  of  the  phy- 
sical creation  may  be  shown  to  correspond  with,  and 
support,  such  an  assumption:  but  to  set  about 
proving  the  existence  of  a  God  by  such  means,  is  a 
mere  circle, — a  delusion ! "  *    Now  I  would  observe 

•  Table  Talk,  p.  807. 
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that  for  the  theological  idea  of  God,  the  natural 
aigament  is  no  donbt  insufficient^  but  still  it  is 
no  argument  tn  a  circle;  it  is  strictly  logical  as 
far  as  it  goes,  though  that  is  but  to  a  very  limited 
extent 

Again,  the  same  author  asks,  **  How  did  the  Atheist 
get  his  idea  of  that  God  whom  he  denies  ?  "  *  The 
answer  is  unhappily  obvious,  that  he  usually  takes  it 
up  from  the  narrow  and  unworthy  representations 
of  dogmatic  systems  or  puerile  recollections,  instead 
of  the  inferences  suggested  by  a  sound  philosophy, 
which  would  dissipate  his  objections. 

Among  some  writers  of  an  eminently  religious  Mistakes 

arising  flDQBi 

spirit  at  the  present  day,  we  cannot  but  notice  the  ideas  of 

causation. 

unhappy  influence  of  that  confusion  of  ideas  on  the 
subject  of  caueatian,  as  well  as  the  want  of  due  ap- 
preciation of  the  grounds  and  nature  of  physical 
philosophy  in  reference  to  the  inferences  of  natural 
theology,  which  it  has  been  the  object  of  the  fore- 
going remarks  to  obviate. 

Thus  Sterling t observes,  "Physical  results  prove 
nothing   but    a   physical   cause."      Again,   "It  is 

•  Table  Talk,  p.  807.  t  ^naya,  ii  121, 122. 
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thoughtless  to  say  that,  because  all  things  we  know 
have  each  their  cauae,  therefore  .the   whole  must 

have    one    cause." ''  Every  ph^iomenon 

toithin  nature  has  a  cause ;  but  this  does  not  entitle 
us  to  go  beyond  and  look  at  nature  from  without, 
and  say  this,  too,  must  have  a  cause."  * 

The  real  ground  he  maintains  is  very  different, 
and  is  suggested  by  the  question,  *'  Why  is  the  view 
of  the  universe  so  weary,  fearful,  and  unsatisfactory? 
The  sense  that  we  need  a  God  is  an  infallible  indica« 
tion  that  there  is  one.'* &c.* 

After  what  has  been  before  observed,  it  is  hardly 
necessary  to  observe  how  completely  all  perplexity 
would  be  removed  by  better  views  of  physical  philo- 


*  It  haa  been  repreaented  to  me  by  a  friend  of  the  late  Mr.  Sterting. 
that,  in  what  I  have  here  said  of  him,  1  appear  to  misconceive  bis  meaniofc 
and  that  in  fact  what  he  says  really  seems  to  asree  closely  wiCh  what  1 
have  myself  afterwards  urged.  Essay  iiL  §  8.,  **  Legitimate  science,"  &c. 

But  perhaps  it  will  be  observed  that  what  I  have  there  said  reftn 
rather  to  the/Nuf,  and  the  passaira  now  in  question  to  the  premU,  Tke 
main  question  is  in  what  sense  Mr.  Sterling  here  uses  the  tenn  ''canae.* 
This  is,  I  think,  the  source  of  the  difficulty.  If  in  the  sentence  **  £v«rf 
phenomenon,"  &c.,  in  both  places  he  means  **  physical  cause,"  I  shoaM 
entirely  agree  with  him.  But  the  tenor  of  the  whole  seems  to  me  to  in- 
dicate that  he  is  speaking  of  **  efficient  causes ;  **  in  which  case  I  should 
differ.  But  I  still  think  there  is  some  of  tiie  very  common  conluskMi 
between  physkal  and  moral  causation. 

<*  Eveiydbing  within  nature  has  a  [physical!  cause."  This,  I  think,  dba 
justify  us  in  concluding  that  nature,  as  a  whole,  has  a  moral  cause;  ^ 
it  is  the  very  evidence  of  it.  The  notion  of  a  moral  cause  to  whkli  I 
refer  is  nothmg  else  than  what  arises  necessarily  out  of  the  conception 
of  the  vast  assemblage  and  orderly  combinaUon  of  pkytieal  causes.  Am 
to  anv  idea  of  perMuality,  power,  or  moral  attributes— all  these  I 
entirely  agree  must  be  derived  from  quite  other  soorces,  aa  they  an 
oonoeptioiu  of  a  totally  different  order. 
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Sophy.  While  with  aincere  admiration  for  the  author's 
literary  attainments,  poetic  imagination,  and  high 
deyotional  feeling,  I  cannot  but  think  the  nnhappj 
yiew  of  the  universe  as  "  weary,  fearfnl,  and  nn« 
satisfactory ,"  would  have  been  banished  at  once  by 
the  jnster  contemplations  of  an  enlarged  inductive 
philosophy,  investing  the  whole  with  the  cheering 
light  of  universal  beauty,  order,  and  harmony. 

If^  indeed,  the  author  meant  simply  to  transfer  the  ^^^^»^ 
belief   in  a  Deity  altogether  from  the   domain   of  ^rom  other 

•'  ^  louroee. 

noMon^  to  place  it  in  that  of  spirit ;  to  ground  it  on 
the  sole  consciousness  of  internal  emotion,  or  the 
intuitive  impressions  of  individual  experience,  this 
would  be  a  view  to  which  the  philosophical  argument 
cjfen  no  duparagemmt,  though  it  does  not  reach  up 
to  it 

A  Personal  God, — a  moral  Governor  of  the  world, 
—  the  Divine  Will  and  Power  originating  material 
things,  and  calling  forth  intellectual  and  spiritual 
life,  are  doctrines  not  of  science,  but  of  faith,  and 
repose  on  the  same  ground  as  all  other  religious 
doctrines.  As  to  the  nature  of  those  grounds,  they 
will  necessarily  be  different  in  the  case  of  different 
individual  minds.  But  in  point  of  fact,  it  is,  I  imagine. 
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the  case  that  hj  far  the  larger  majority  derive  sadi 
conceptions  from  the  language  of  the  Bible,  instilled 
into  their  ears  and  memory  from  the  earliest  child- 
hood ;  thoagh  doubtless  there  are  many  who  adopt    , 
them  from  higher  spiritual  impressions  and  intemsl    | 
feelings  and  conyictions; — but  in  either  case  from 
sources  wholly  distinct  from  the  teaching  of  science.     ! 
Erroneous         Some,  however,  would  assert,  that  after  all  physical    j 

notioDB  of  I 

the  limits      explanations,  there  remains  the  same  ultimate  incom- 
of  nature.  ^  i 

prehensibility  in  natural  causes ;  and  that  eyen  b  ! 
nature  we  find  ourselves  surrounded  by  wonders  and 
miracles:  ideas  which  only  evince  a  total  absence 
of  distinct  philosophical  thought,  and  confound  the 
limits  of  nature  with  the  limits  of  our  pbesent  i 
knowledge  of  it  —  unexplcAned  phenomena  with  viokr 
tions  of  physical  order. 

They  are  fond  of  speaking  of  the  Kmits  of  nature, 
of   a  region  of  inscrutable    mystery  by  which  the 
frontiers  of  science  are  on  all  sides  surrounded,  im- 
penetrable to  our  faculties,  and  forbidding  advance. 
Nohin-  If  by  mystery  they  mean  something  into  which 

dnnce  to  ^ 

Mtvinoe.       we  neither  can,  nor  ought,  to  inquire,  then,  in  accord- 
ance with  what  was  before  observed,*  in  science  there 

*  See  sboTOy  p.  112. 
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are  no  mysteries,  no  inductive    inquiry  can    ever 

liing  ns  to  such  a  termination. 

If  we  limit  the  term  *'  nature  "  to  that  portion  of 

the  universal    fabric    vrhose  laws   and  mechanical 

causes  are  more  or  less  perfectly  known  to  us,  the 

distinction  is  then  merely  incidental  and  fluctuating : 

it  is  purely  relaiioe  to  ourselves  and  the  temporary 

extent  of  our  knowledge,  and  presents  no  really 

essential  difierence,  being  dependent  merely  on  the 

extent  to  which  the  boundaries  of  knowledge  are 

pushed  forward  at  any  particular  epoch. 

Bat  '*  nature,"  in  its  wider  sense,  implies  a  whole,  Nttun 

meant  anU 
all  of  whose  parts  are  united  by  a  community  of  Temiocder. 

character ;  and  no  one  portion  of  it,  whether  known 
or  unknown  to  us,  can  really  be  beyond  those  or- 
dinances of  recondite  arrangement,  a  small  portion 
of  which  is  manifested  to  us. 

To  assert  an  arbitrary  condition  of  things  when- 
ever our  inductions  fail,  is  to  place  such  cases  be- 
yond the  boundaries  of  design :  to  suppose  a  region  of 
mysterious  confusion  beyond  all  law  and  order,  is  to 
discredit  the  universal  influence  of  Supreme  Mind. 

Some  persons  look  to  a  supposed  limit  of  all  phy- 
sicsl  knowledge,  a  supposed  boundary  of  the  dominion 
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of  physical  causes ;  there  to  enter  on  a  new  r^ion, 
still  within  the  domain  of  reason ;  and  then  to  dis- 
cover the  evidences  of  the  presence  and  majesty  of 
the  Deity,  They  imagine  it  is  only  when  they  airiTe 
at  the  termination  of  natural  order,  that  thej  can 
properly  say  •'Deus  intersit; "  and  yet  that  this  is 
still  part  of  the  province  of  science. 

But  reasoners  of  this  class  are  liable  to  perpetual 
disappointment,  whenever,  as  daily  happens^  the 
ceaseless  progress  of  discovery  pushes  forward  the 
apparent  boundary  of  any  such  limitation  temporarily 
placed  on  our  knowledge  of  nature,  by  disclosing  a 
new  region  of  facts,  converting  what  was  before 
obscurity  and  mystery  into  clear  light,  and  opening 
a  wider  horizon  to  our  contemplation. 

The  argument  of  Natural  Theology,  instead  of  being 
supported  or  enlarged  by  such  mistaken  yet  prevalent 
imaginations,  is  on  the  contrary  exposed  to  continual 
disparagement,  failure,  and  defeat,  so  long  as  its  ad- 
vocates persist  in  relying  on  such  fai$e  supports. 

While  the  real  argument  is  continually  derivingfresh 
accessions  of  strength  from  every  higher  advanee  in 
generalisation  which  is  e£Fected,  and  continually  raising 
the  ideas  of  those  who  accept  its  conclusions  towards 
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higher  and  more  worthj  conceptions  of  the  Supreme 

Moral  Cause. 

In  accordance  with  the  narrow  and  unworthy  Limited  no- 
tion of  <*na- 
notions  formerly  prevalent  on  these  suhjects  (per-  tiiie,'*a8op« 

posed  to 

haps  inseparable  from  an  earlier  stage  of  science)^  it  *<  Deity." 
would  seem  to  have  been  held,  that  the  appearances 
of  the  physical  world,  so  far  as  they  were  reducible 
to  regular  laws^  were  to  be  regarded  as  what  was 
termed  "  Nature."  When  we  reached  the  boundary 
of  the  province  thus  subject  to  reason  (as  we  soon 
most  do  in  any  direction),  and  when  phenomena 
seemed  in  any  instance  not  so  reducible  to  laws, 
then  we  arrived  at  the  limits  of  "  nature,"  and  were 
reluctantly  compelled  to  resort  to  a  Deity,  a  tsos  euro 
MX^^^9 — ^  Supreme  Being  admitted  on  compulsion^ 
when  the  order  of  things  could  no  further  be  traced 
without  Him.  Then,  and  not  till  then,  we  might 
exclaim  with  the  poet,  '^Ergo  perfugium."* 

Thus,  to  take  an  instance,  minds  incapable  of  ap»  EnoneouB 

alignment 

preciating  Newton's  own  sublime  inference  from  the  from  plane- 
tary pertur- 
uniformity  and  order  of  the  system  which  he  had  so  baUon*. 

marvellously  and  happily  disclosed,  have  dwelt  upon 
•  Liicret  V.  1186. 
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Lis  single  expression  (when  in  ignorance  of  the  extent 
and  fertility  of  his  own  principle  in  leading  to  the 
great  law  of  stability),  that  at  length  the  increase  of 
planetary  perturbations  would  require  a  special  inter- 
yention  for  restoring  the  equilibrium.  This  was  ap« 
plauded  as  the  only  satisfactory  acknowledgment  of 
a  Supreme  Power.  We  merely  ask.  If  this  be  the 
true  argument,  what  now  becomes  of  the  conclusion  f 
Certain  Just  in  the  same  way  we  hear  (for  example)  re- 

phenomeoa 

in  geology,  ligious  writers  at  the  present  day  arguing  on  certain 
obscure  and  unexplained  phenomena  of  geology. 
They  find  indications  of  what  may  seem  apparendj 
abrupt  changes  in  the  orders  of  organised  beings  in 
past  times :  and  because  no  established  law  or  phy- 
sical theory  will  immediately  apply  to  assign  an 
adequate  cause  (supposing  the  fact  to  be  so),  these 
changes  are  triumphantly  adduced  as  the  special 
footsteps  of  the  Creator  (as  if  the  whole  of  geology 
presented  anything  else);  so  that  when  future  and 
enlarged  discovery  shall  disclose  the  connexion  and 
explanation  of  these  appearances  by  regular  laws, 
their  argument  for  a  Deity  will  fall  to  the  ground! 

In  physics.  According  to  this  mode  of  representation,  *'  nature  ** 
was  the  rule*  *' Deity  "the  exception.    The  belief  in 


I 

J 
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nature  was  the  doctrine  of  reason  and  knowledge ; 
the  acknowledgment  of  a  God  was  only  the  con-* 
£s88ion  of  ignorance.  So  long  as  we  could  trace 
physical  laws,  nature  was  our  acknowledged  and 
legitimate  guide;  when  we  could  attain  nothing 
better,  toe  were  to  rest  eaUefied  with  a  God  I  Even 
learded  writers  on  natural  theology  have  thought  it 
pious  to  argue  in  this  way.  To  take  a  single  ex- 
ample :  The  apparent  anomaly  that  water  arrives  at 
its  maximum  density  before  freezing,  occasions  its 
freezing  Jiret  ai  the  surface,  and  other  results  con- 
nected with  important  points  in  the  economy  of  the 
globe  and  the  good  of  its  inhabitants :  and  this  argu- 
ment for  design  is  sometimes  represented  as  if  it 
acquired  a  peculiar  farce  firom  the  circumstance  of 
the  fact  being  an  anomaly,  and  inexplicable  by  our 
theories.  And  on  this  ground  it  is  particularly  held 
np  to  popular  acceptance  as  an  instance  of  special 
interrention^  for  the  benefit  of  man,  traceable  to  no 
physical  cause.  But  when  the  apparent  exception 
shall  come  to  be  reduced  to  its  proper  place  as  a  part  of 
some  more  comprehensive  law  (as  it  assuredly  will)*^ 

*  See  above,  Essay  IL 
M  2 
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all  the  peculiaritj  and  mysterj  of  the  case  will  be  at 
an  end,  and  vnih  it  vnll  fall  the  theological  argoment 
and  the  popular  faith,  propped  up  on  so  false  a  sup- 
port 
inflaence  of      Yet  in  spite  of  the  better  knowledge  which  oueht  to 

PR^udlcei.  ^  o  D 

prevail,  we  often  hear,  for  example,  any  sudden  and 
marvellous  infliction  of  disease  or  famine,  pestilence 
or  blight,  which  (it  is  added  with  a  sort  of  triumph) 
"  ba£3e  the  boasted  powers  of  science  to  explain,"  held 
forth  as  signal  instances  of  direct  interposition. 

To  resort  to  such  representations,  however  it  may 
serve  a  temporary  purpose,  or  exert  an  influence 
on  the  multitude,  is  the  resource  of  ignorance,  the 
encouragement  of  superstition,  and  eventoallj  the 
unfailing  parent  of  a  sceptical  and  irreligious  re- 
action ;  and  if  the  faith  of  the  many  be  propped  up 
by  such  false  supports,  it  must  fail  altogether  as  soon 
as  increasing  knowledge  clears  them  away.* 

To  speak  of  apparent  anomalies  and  interruptions 


*  In  relation  to  this  subject,  I  caimot  refirain  from  quoting  a  siiigle 
sentence  from  a  discourse  of  a  veij  opposite  tendenc^r  to  suc^  as  I  hart 
just  alluded  to»  and  of  a  kind  which  it  is  to  be  wished  were  more  com- 
mon:— 

**  God  punishes  us  ....  not  by  His  caprice,  but  by  His  laws.  Be 
does  not  break  His  laws  to  harm  us ;  the  laws  tfaemselres  harm  us  irtiea 
we  break  them  and  get  in  their  way  " 

**  Who  Causes  Pestilence  ?  "  Four  Sermons  by  the  Rev.  C.  Eingaley, 
Hector  of  £yersley,  p.  14.    I<ondon»  1854. 
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as  special  indications  o^  the  Deity,  is  altogether  a  interrap- 

tlOEUOf 

mistake.     In  truth,   so  far   as  the  anomalous  cha*  order  inter- 

mptioDB  in 

xacter  of  any  phenomenon  can  affect  the  inference  of  theeyidence 

of  design. 

presiding  Intelligence  at  all,  it  would  rather  tend  to 
dimimsh  and  detract  from  that  evidence.  But,  on 
the  other  hand,  precisely  in  proportion  as  the  apparent 
exception  might  he  explained,  and  made  to  vindicate 
its  position  in  a  more  comprehensive  system  of  order, 
so  would  the  evidence  he  increased  and  elevated. 

In  the  present  state  of  knowledge,  law  and  order, 
physical  causation  and  uniformity  of  action,  are  the 
elevated  manifestations  of  Divinity,  creation  and 
providence.  Interruptions  of  such  order  (if  for  a 
moment  they  could  be  admitted  as  such)  could  only 
produce  a  sort  of  temporary  concealment  of  such 
manifestations,  and  involve  the  beautiful  light  shed 
over  the  natural  world  in  a  passing  cloud.  We  do 
not  indeed  doubt  that  the  sun  exists  behind  the  cloud, 
but  we  certainly  do  not  see  it ;  still  less  can  we  call 
the  obscuration  a  special  proof  of  its  presence.  The 
main  point  in  the  system  of  order  and  law  is  its 
absolute  universality.  Exceptions,  if  real,  must  pro 
ianto  imply  a  deficiency  in  the  chain  of  connexion, 

X  8 
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and  might,  to  a  sceptical  disposition,  offer  a  gronnd 
of  doubt. 

But  so  overwhelming  is  the  mass  and  body  of 
proof,  that  no  philosophic  mind  would  allow  such 
exceptions  for  a  moment  to  weigh  agsdnst  it ;  they 
would  be  as  dust  in  the  balance.  A  supreme  moral 
cause  manifested  through  law,  order,  and  physical 
causes,  is  the  confession  of  science:  conflicting 
operations,  arbitrary  interruptions,  abrupt  discon- 
tinuities, are  the  idols  of  ignorance,  and,  if  they 
really  prevailed,  would  so  far  be  to  the  philosopher 
only  the  exponents  of  chaos  and  atheism ;  the  ob- 
scuration (as  far  as  they  extend)  of  the  sensible  mani- 
festation of  the  Supreme  Intelligence.* 


*  The  qaestion  of  apparent  interraptions  has  been  much  dlecoiaed  by 
(Ersted,  in  his  work  already  referred  to.  (See  Soul  in  Nature,  pp.  59. 
178. 178.)  Some,  he  says,  imagine  accidental  canses  of  derangement  in 
nature  which  may  render  arbitraiy  intervention  necessary  for  their  re- 
adjustment, as  was  once  supposed  with  regard  to  the  planetary  per- 
tui'bations ;  but,  as  knowledge  has  progressed,  it  has  been  more  dearlr, 
seen  that  the  error  lies  in  supposing  such  deranging  causes  accidental; 
they  are  all  results  of  the  same  general  laws,  modified  by  particular 
conditions.  He  puts  the  parallel  of  human  contrivances,  in  which,  in 
proportion  to  the  skill  and  intelligence  employed,  such  derangements 
are  foreseen  and  provided  for,  as  e.  ^.  the  compensation  for  expansion  in 
chronometers ;  and  even  in  moral  ac^ncy,  as  in  state  institutions  pro- 
viding remedies  for  the  lawlessness  of  criminals.  (173.)  Infinitelymore 
then,  he  argues,  must  we  expect  such  provisions  in  InfiniU  WiMdom 
which  is  sufficient  to  g^ide  everything  without  requiring  alteration. 
(178.)  Apparentlv  inexplicable  events  are  so  only  to  our  present  igno* 
ranee.  (59.)  Real  interruptions  would  suppose  deficiency  of  reason  in 
God. 

On  this  point  the  author  has  forcibly  remarked,  ''When  our  opponents 
triumphantly  bring  foij;ward  inexplicable  events,  we  can  reply  to  them. 
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That  idea  was  hidden  in  former  ages,  ignorant  False  views 

from  Igno- 

of  the  true  indnctive   philosophy,  —  in  proportion  nnce  of  in- 
ductive 
as  men  speculated  on  false  principles,    and    ima-  principle. 

gined  (as  was  very  natural)  a  plurality  of  super- 
natural powers,  and  xmconnected  or  opposing  influ- 
ences^  whose  conflicting  operations  were  evinced  in 
the  mysterious  irregularities  and  capricious  course 
of  natural  phenomena.  In  earlier  stages,  even  of 
inductive  inquiry,  though  its  higher  principles  were 
in  some  measure  recognised,  it  was  yet  supposed 
that  limits  existed  to  their  dominion.  And  even  at 
the  present  day  we  cannot  say  that  such  a  notion  has 
been  generally  or  absolutely  exploded. 
Among  philosophers,  though  the  idea  of  a  limita-  Nutow 

views  of 

tion  has  been  slowly  dispelled,  yet  still  many  are  nature  to  ' 

be  enlarged*. 

unable  fully  to  embrace  the  universality  of  law  and 
order,  or  to  attach  to  it  the  high  importance  which  it 
rightly  claims. 

In  common  with  ns  70a  cannot  understand  these  events,  bat  yon  fancy 
70a  understand  them ;  70a  believe  that  70U  are  initiated  into  God's 
decrees,  and  speak  accordingly :  we  know  that  we  do  not  understand 
them,  and  openly  declare  it.  They  may  perhaps  assert  that  they  are 
cnided  by  rdigion ;  tha<  they  judge  by  the  will  of  God  revealed  to  them 
By  religion :  but  only  let  them  show  us  a  single  instance  of  an  event 
where  it  can  be  applied  without  the  addition  of  some  of  their  own  wis- 
dom,"—lb.  178. 

^  We  often  hear  it  said  that  some  things  would  be  inexplicable  if 
we  did  not  believe  in  higher  arbitrary  arrangements ;  but  that  anything 
is  inexplicable  without  a  certain  presupposition  is  generally  a  very  weak 
ptoof  of  its  being  really  so."—  lb.  180. 

x  4 
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In  a  wordy  according  to  the  narrow^  but  prevalent 
idea,  the  great  unirerse  is  nothing  bat  an  immensi^ 
of  arbitrary  and  inscrutable  darkness  and  mysterj, 
to  which  the  philosopher's  inductiye  world — a 
limited  portion  of  matter,  chained  down  by  mecha- 
nical causes — ^forms  an  insignificant  exception. 

But  the  more  worthy  conception  looks  to  a  bound- 
less cosmos,  a  uniyerse  of  order,  a  grand  scheme  of 
eternal  laws  adjusted  by  Supreme  Reason,  of  which 
our  limited  inductive  knowledge  opens  a  partial 
glimpse,  yet  calculated  to  convey  a  faint  impression 
of  that  immensity  of  Intelligence  which  pervades, 
animates,  and  rules  not  only  our  sphere,  but  all 
beyond  it. 
improre.  Improved  views,  increased  and  accumulating  evi- 

ments  in 

science         dcnco  of  the  harmony  pervading  the  material  world, 

advance  na- 
tural tbeo.    are  attained  in  proportion  to  the  advance  of  sound 
logy. 

inductive  science.     The  more  close  adherence  to  the 

spirit  of  philosophical  analogy  leads  to  a  more  com- 
manding sense  of  the  uniformity  of  nature,  and  the 
true  idea  of  causation.  As  the  generalisations  of  phy- 
sical science  become  more  comprehensive,  we  acquire 
juster  notions  of  the  stupendous  aggregate  of  physi- 
cal causes,  of  the  inconceivable  vastness  and  com- 
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plexitj  of   that  uniyerBal   mechanism^  some  small 

portion  of  which  we  are  enabled  to  understand ;  and 

whose  recondite  and  perfect  adjustment,  however  im- 

perfectlj  perceiyed,  is  the  tme  ground  and  evidence 

of  our  conceptions,  partial  and  limited  as  they  must 

be^  of  the  Infinite  Source  of  all  things. 

It  is  not  a  mere  desultory  and  fragmentary  know-  Higher 

ledge  of  detached  facts  and  portions  of  science,  to  science  im- 
portant. 

however  great  an  extent  it  be  carried,  which  can 
snflBce  to  lead  us  to  a  correct  perception  of  those 
troths.  It  can  only  be  by  a  thorough  insight  into 
the  interior  principles  of  the  inductive  philosophy, 
and  an  imbibing  of  its  real  spirit,  that  we  can  attain 
an  adequate  perception  and  sense  of  the  real  unity  of 
nature  which  forms  the  basis  and  substance  of  those 
more  sublime  inferences. 
In  the  confined  and  literal  notions,  often  igno-  Leading  to 

higher 

randy  entertained,  of  the  sciences  of  observation,  yiewsof 

natural 

OUT  conclusions  might  be  supposed  restricted  to  theology, 
the  field  of  mere  sensible  experience;  and  in  this 
sense  we  should  fall  short  of  any  worthy  apprehen- 
sion of  the  Supreme  Intelligence.  But  the  truly  in- 
ductive philosopher  extends  his  contemplation  to 
btellectual  conceptions  of  a  higher  class,  pointing 
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to  order  and  uniformitj  as  constant  and  nniyersal  as 
the  extent  of  nature  itself  in  space  and  in  time ;  and 
in  the  same  proportioi^  he  recognises  harmony  and 
arrangement  invested  with  the  attributes  of  uniyer* 
salitj  and  eternity,  and  thus  derives  his  loftier  ideas 
of  the  Divine  perfections. 

The  real  nature  and  bearing  of  the  evidence  of 
natural  theology  as  founded  on  universal  order,  has 
in  fact  come  to  be  better  understood  only  in  an  age 
of  advanced  philosophic  cultivation:  it  tends  to 
become  continually  more  perfect  with  increasing 
knowledge;  and  its  full  force  is  hardly  yet  com- 
monly apprehended  even  among  men  of  science. 
In  ignonnt       The  Stupendous  phenomena  of  nature  are  indeed 

ages  aU 

phenomena   the  manifestations  of  the  Supreme  Power  as  well 

viewed  as 

supenia-       to  an  ignorant,  as  to  a  cultivated  age  and  people, 

turaU 

though  the  impression  is  produced  in  a  very  dif- 
ferent way,  and  excites  a  very  different  tone  of  feel- 
ing. In  an  age  when  these  phenomena  have  not 
been  reduced  to  laws,  or  traced  to  causes,  they  are 
all  ascribed  to  arbitrary  influences.  When  the  uni- 
formity of  nature  was  unknown,  violations  of  it 
offered  no  contradiction.  When  everything  was 
supernatural,  no  discrimination  of  evidence  was  pos- 
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sible.  In  those  ages  all  phenomena^  whether  in  the 
inoj^anic  worlds  or  in  varied  influences  on  the 
hnman  constitution^  were  unavoidablj  regarded  as 
direct  interrentions  and  acts  of  the  Beitj,  and 
were  truly  described  as  such  in  the  writings  of  those 
periods. 
In  the  ruder  stages  of  man's  progress^  religious  Natnni 

theology  of 

impressions  are  more  peculiarly  produced  through  ruder  ages, 
the  medium  of  the  feelings  of  awe  and  astonishment^ 
which  are  called  forth  by  the  occurrence  of  the  more 
rare,  extraordinary^  and  fearful  phenomena,  pro*- 
digies  and  marvels.  These  joined  to  the  more  tan- 
gible influence  of  events  on  their  own  fortunes  and 
eojoyments,  believed  to  be  retributive  judgments  and 
providential  deliverances,  when  favourable  to  them- 
selves and  destructive  to  their  enemies^  are  the  only 
appeal  to  which  men  were  then  accessible. 

But  with  the  enlightenment  of  physical  discovery.  More  en- 
lightened 
a  more  definite  natural  theology  presents  us  with  ^lewB. 

conclusions  which,  though  resting  on  an  unassailable 

basis,  are  restricted  in  their  character  and  extent 

Natural  theology,  as  based  on  physical  science,  con-  Lhnits  of 

fessedly  leads  us  only  to  a  very  limited  conception  of  theology. 

the  Divine  perfections ;  it  traces  beneficent  arrange- 
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ments  jet  mixed  with  a  large  proportion  of  evil ;  it 
recognises  omnipotence  in  the  constitution  of  the 
immense  connected  machinery  of  the  universe,  and 
the  perpetual  maintenance  of  determinate  laws,  rather 
than  in  their  interruption*  At  the  very  utmost 
it  points  to  providential  government  in  the  pre- 
Bervation  of  an  unhroken  system  of  pre-ordained 
causes  for  the  general  good,  rather  than  its  sus- 
pension for  the  benefit  of  individual  parts,  sod 
to  influence  on  mind  rather  than  disarrangement  of 
matter. 
SpiTituBi  If  the  human  mind  or  human  desires  require  Mer 

views  from 

other  manifestations,  or  aspire  to  a  higher  sense  of  the 

sources  ^  ® 

Divinity,  it  must  be  from  other  and  mare  $piriiual 

sources  thsA  such  wants  can  be  satisfied, — a  philo- 
sophic natural  theology,  while  it  cannot  ftimish  such 
satisfaction,  yet  at  least  puts  no  hindrance  in  the  waj 
of  its  attainment  from  other  and  more  appropriate 
teaching :  but  rather  prepares  the  way  for  it  bj 
clearing  away  unworthy  notions  which  obstruct  its 
path. 
-Argument        But  the  great  argument  which  we  have  been  con- 

itoni  deilgii 

to  a  de-  sidering,  it  is  said,  is  not  one  merely  of  design,  bat 
must  rise  from  design  to  a  designer.  And  here  it  is 
that  some  objections  have  arisen. 
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On  the  one  hand  it  is  alleged  that  the  argument' 
is  insufficient;  and^  on  the  other^  that  it  proyes  too 
mnch^  and  tends  to  identify  nature  with  the  Deity. 
Bat  both  objections  seem  to  me  equaUy  traceable  to 
the  same  primary  confosion  of  ideas  as  to  the  real 
nature  of  the  inductive  inferences,  and  of  the  obyious 
distinction  between  moral  and  physical  causation. 
This  confusion  of  ideas  pervades  the  remarks  of  many 
otberwise  able  writers.     Thus  Coleridge  observes, — 

''All  the  so-called  demonstrations  of  a  God  either 
prove  too  little,  as  that  from  the  order  and  apparent 
purpose  in  nature,  or  too  much,  namely,  that  the 
world  is  itself  God;  or  they  clandestinely  involve 
the  conclusion  in  the  premises  ...  as  in  the  pos- 
tdate of  a  First  Cause."  * 

Natural  theology  confessedly  "  proves  too  little," 
because  it  cannot  rise  to  the  metaphysical  idea  or 
scriptural  representation  of  God.  These  stand  on 
quite  distinct  authority.  But ''  the  postulate  of  a 
First  Cause"  is  a  notion  wholly  arising  from  the 
confusion  of  ideas  just  referred  to. 

The  common  objection  to  the    argument    from  otdectiont 

thisargu- 
.  ment 

*  Alda  to  Beflection,  yoL  L  p.  189. 
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design  to  a  designer ^  appears  to  be  of  this  kind. 
It  is  alleged  that,  to  take  Paley's  well-known  in- 
stance of  the  watch,  we  make  oar  inference  directly 
of  a  watchmaker  from  obvious  comparison  with 
known  human  works.  Even  when  a  person  should 
for  the  first  time  witness  some  work  far  transcending 
his  own  power  or  knowledge,  or  anything  previously 
heard  of,  still  he  would  perceive  the  analogy  with 
the  more  ordinary  productions  of  human  skill,  dif* 
fering  only  in  degree,  and  would  infer  a  contriver 
and  an  artist  of  faculties  far  higher,  but  still  si- 
milar to  his  own.  But  the  works  of  nature,  it  is 
said,  differ  from  these  in  kind;  they  are  unlike  any 
of  our  works,  and  suggest  no  such  analogy  of  an 
artificer  resembling  a  human  artificer,  or  differing 
merely  in  the  extent  and  degree  of  his  skilL 
Apparent  In  those  cases  most  nearly  approaching  the  nature 

want  of 

analogy  in    of  human  works,  such  as  the  varied  and  endless 

the  two 

changes  in  matter  going  on  in  the  laboratory  of 
nature,  the  results,  even  when  most  analogous  to 
those  obtained  in  human  laboratories,  yet  present  no 
marks  of  the  process  or  of  the  means  employed,  by 
which  to  recognise  the  analogous  workman ;  and  in 
all  the  grander  productions,  the  incessant  evolutions 
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of  vegetable  and  animal  life^  which  no  human  la- 
boratory can  prodacej  —  in  the  stmctare  of  earth 
and  ocean^  or  the  infinite  expanse  of  the  heavens 
and  their  transcendent  mechanism^  still  farther  must 
we  be  from  finding  any  analogy  to  the  works  of 
man^  or  by  consequence  any  analogy  to  a  personal 
individual  artificer. 
But  the  more  just  view  of  the  case  is  that  which  Answered 

by  the  real 

arises  firom  the  consideration  that  the  real  evidence  «>«iw  ©^ 

miiidc 
is  that  of  mind  and  inteUtgence :  for  here  we  have 

a  proper  and  strict  analogy.  JUnd  directing  the 
operations  of  the  laboratory  or  the  workshop^  is 
no  part  of  the  visible  apparatus,  nor  are  its  opera- 
tions seen  in  themselves  —  they  are  visible  only  in 
their  effects ;  —  and  firom  efiects^  however  dissimilar 
in  magnitude  or  in  kind,  yet  agreeing  in  the  one 
grand  condition  of  order,  adjustment,  profound  and 
recondite  connexion  and  dependence,  there  is  the 
same  evidence  and  outward  manifestation  of  IN- 
nsiBLB  INTELLIGENCE,  as  vast  and  illimitable  as 
the  universe  throughout  which  those  manifestations 
are  seen. 
It  is  by  analogy  with  the  exercise  of  intellect.  Analogy  of 

moral  cau- 

and  the  volition,  or  power  of  moral  causation,  of  sationand 

^  wind. 
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which  we  are  conscious  within  oarselves,  that  we 
speak  of  the  Supreme  Mind  and  Moral  Cause  of  the 
universe,  of  whose  operation,  order  arrangement 
and  adaptation,  are  the  external  manifest  ations. 
Order  implies  what  by  analogy  we  call  intcUigenee; 
subserviency  to  an  observed  end  implies  intelligence 
foreseeing^  which,  by  analogy,  we  call  design.^ 
inviriabie         Arain:  nothing  but  the  common   confused  and 

laws  and  ^  * 

cauaes  no     mistaken  notions  as  to  laws  and  causes,  could  give 

argument  ° 

for  Finthe-  ^^y  colouT  to  the  assertion  that  **  the  argument  proves 
too  much,"  that  physical  speculations  tend  to  substi* 
tute  general  physical  laws  in  the  place  of  the  Dei^; 
and  that  scientific  statements  of  the  concludons 
of  Natural  Theology  are  nothing  but  ill-disguised 
Pantheism. 

The  utter  futility  of  such  inferences  is  at  once 
seen,  when  the  smallest  attention  is  given  to  the 
plain  distinctions  above  laid  down  between  ^^  moral" 
and  "  physical "  causation :  and  to  the  proper  force 
of  the  conclusions  from  natural  science  establishing 
the  former  by  means  of  the  latter. 

*  On  the  analogical  nature  of  all  our  modes  of  speech  respecting  the 
Divine  Beine  and  attributes,  the  reader  should  especially  consult  the 
luminous  and  philosophical  yiew  fldven  by  Abp.  King  in  hu  **  Diacourse 
on  Predestination,"  1709,  §  8.  Reprinted  1821,  with  Notes  by  Arch- 
bishop Whately. 
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This  distmction  obvioasly  points  to  the  very 
reverse  of  the  assertion  that  physical  action  is  iden- 
tical with  its  moral  cause;  the  essential  difference 
and  contrast  between  them  is  the  very  point  which 
tke  whole  argomeat  upholds  and  enforces. 

Of  all  forms  of  philosophical  mysticism,  the  idea  puitheinn. 
of  Pantheism  seems  to  me  one  of  the  most  extra- 
▼tgant  Erer-present  mind  is  a  direct  inference 
from  the  uniyersal  order  of  nature,  or  rather  only 
another  mode  of  expressing  it  But  of  the  mode  of 
existence  of  that  mind  we  can  infer  nothing. 

To  assert,  then,  that  this  tmiyersally  manifested 
mind  is  eoeaisient,  or  even  to  be  identified,  with  matter, 
is  at.  best  a  mere  gratuitous  hypothesis,  and  as  such 
wholly  unphilosophical  in  itself,  and  leading  to  many 
preposterous  consequences.  But  if  further  supposed 
to  apply  in  any  higher  sense  as  to  an  object  of  worship, 
tmst,  lore,  obedience,  or  the  like  (as  is  implied  in 
the  term  'Pan-theism),  it  appears  to  involve  moral 
contradictions  of  the  most  startling  hind. 

There  are,  however,  many  who,  though  rejecting 
Pantheism  as  untrue,  do  not  conceive  it  absurd  or 
wntradictory.    Much,  however,  will,  in  all  such  cases, 

N 
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depend  on  the  precise  sense  in  which  it  is  maintained. 
With  some  it  seems  to  have  been  upheld  on  a 
fanciful  analogy  with  the  conception  of  the  human 
frame  animated  by  an  indwelling  spirit ;  as  if  in  a 
somewhat  similar  manner  the  supreme  mind  might 
animate  nature.  Without  disputing  this  in  a  certain 
sense,  the  cases  surely  cannot  be  considered  at  all 
parallel :  we  do  not  infer  the  existence  of  the  human 
mind  from  the  arrangement  and  adaptation  of  the 
bodily  organs :  nor  is  it  the  moral  cause  of  their 
organisation. 

If  Pantheism  were  asserted  merely  in  the  sense  of 
a  kind  of  vital  or  animating  principle  pervading  the 
material  world,  I  would  admit  that  such  an  idea 
involves  no  absurdity,  or  contradiction,  but  still  I 
should  regard  it  as  visionary  and  unphilosophicaL 
I  could  but  class  it  with  the  *'  vital  forces  "  which 
Kepler  fancied  necessary  for  keeping  up  the  motions 
of  the  planets, — with  **  the  plastic  powers  of  nature," 
"  her  abhorrence  of  a  vacuum,''  and  the  likechimaeras. 
But  it  is  when  men  elevate  such  a  supposed  animating 
principle  into  a  Deity,  a  being  of  supreme  wisdom, 
power,  beneficence,  and  goodness,  yet  residing  in 
every  atom  of  matter,  and  participating  directhf  in 
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eveiy  fonn  and  case  of  material  action^  that  the  con- 
tradiction arises. 

The  whole  tenor  of  the  preceding  argument  is  CondudoiL 
directed  to  show  that  the  inference  and  assertion  of 
a  Smpteme  Moral  Cause,  distinct  from  and  above 
nature^  results  immediately  from  the  recognition  of 
the  eternal  and  nniyersal  maintenance  of  the  order 
ol  physical  causes,  which  are  its  essential  external 
mamfestatums. 

Of  the  mode  of  action  or  operation  by  which  the 
Supreme  Moral  Cause  influences  the  universal  order 
of  physical  causes,  u>e  confess  our  tUter  ignorance. 
But  the  evidence  of  such  operation,  where  nature 
exists^  can  never  be  lost  or  interrupted.  And  in 
proportion  as  our  more  extended  researches  exhibit 
these  indications  more  fully  and  more  gloriously 
displayed,  we  cannot  but  believe  that  our  contem- 
plations are  more  nearly  and  truly  approaching  their 

SOUfiCE. 
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§L— THE  ARGUMENT  CONSIDERED  IN  A 
PHYSICAL  AND  PHILOSOPHICAL  POINT 
OF  VIEW. 


LoBD  Bossb's  Tblbsoofe. 


Among  the  endless  topics  of  homan  inquiry  and  introduc- 
tory re- 
controversy,  we  cannot  but  observe  that  those  often  marks. 

Propensity 

become  the  most  popular  which  might  have  been  todiscus- 

/   ^  ^  slonofre- 

antecedently  pronounced  the  most  unlikely  to  attract  n»o^«  "^d 

•'  -^  •'  imaginary 

notice:   and  subjects  the  most  remote  from  those  ^^^^ 
whibh  ordinarily  engross  the  attention,  involve  the 
interests  or  excite  the  passions  of  mankind^  and  even 
those  of  the  most  imaginary  and  conjectural  cha- 
racter, have  ofiten  called  forth  the  most  earnest 


Often^  too,  it  happens  that  a  particular  opinion  Lore  of 

novelty. 

I     bas  for  a  long  time  been  conventionally  adopted,  or 


N   4 
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acquiesced  in — perhaps  with  little  inquiry  or  thought 
among  the  many — until  on  a  sudden  some  writer, 
more  bold  or  more  ambitious  than  his  predecessors, 
discovers  a  dubious  point  on  which  at  least  a  plau- 
sible argument  may  be  raised,  calling  in  question  the 
received  belief  in  which  the  public  mind  has  hitherto 
reposed.  And  then,  however  abstract,  or  however 
trivial  the  subject  may  be,  prepossessions  are 
aroused,  and  the  question  is  immediately  raised  into 
serious  importance,  and  a  controversy  stirred  up 
whose  vehemence  is  often  just  in  the  inverse  ratio 
of  the  real  value  or  clear  evidence  of  the  point  at 
issue. 
Interest  felt      Men  who  take  comparatively  little  interest  in  the 

in  coi^ec« 

tuna  specu-  tangible  details  of  real  attainable  science,  feel  stimn- 

lation. 

lated  by  the  desire  to  penetrate  those  recesses  where 
all  is  obscure,  and  certain  knowledge  unattainable. 
There  is  indeed  a  line  of  demarcation,  nowjiere 
more  clearly  drawn  than  in  the  positive  matbe- 
matico-physical  sciences,  between  the  known  and  the 
unknown ;  yet  on  the  frontier  there  lies  a  region  on 
which  sufficient  light  is  shed  to  permit  our  curiositj 
safely  to  indulge  in  short  incursions,  while  there  is 
darkness  beyond  which  we  may  people  with  unsab- 
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stantial  fonns  and  shadows  to  the  fall  satisfiiction  of 
oor  wildest  imaginations.  And  this  is  pre-eminently 
^  case  in  the  vast  expanse  opened  to  our  view 
bj  astronomy;  and  when  readers  and  inquirers  are 
tired  with  the  drj  discussions  of  periods  and  dis- 
tances, and  with  calculations  of  masses  and  eccen* 
tridties,  they  naturally  fly  for  relief  to  the  more 
grstefol  occupation  of  guessing  at  the  prohahle 
near  aspect  of  the  surfaces  of  the  heavenly  bodies 
— imagining  them  worlds  like  our  own,  and  fancy- 
ing the  possible  nature  of  the  creatures  who  may  be 
their  inhabitants.  And  as  such  subjects  are  of  course 
open  to  unlimited  conjecture  of  every  kind,  so  are 
ibey  liable  to  become  the  battle-field  of  intermi- 
nable dispute :  intenmnablej  perhaps,  some  may  say, 
in  proportion  as  the  hosts  of  objections  raised  on 
one  side,  and  of  replies  on  the  other,  are  all  equally 
nnsubstantial ;  and  like  the  aerial  combatants  of  the 
poet,  of  impassive  and  indestructible  nature,  reunit- 
ing as  soon  as  cloven  asunder,  so  that,  after  all  is 
over,  either  side  may  with  equal  confidence  claim  the 
yictory,  and  be  ready  to  begin  the  fight  anew. 

Yet,  to    the    question  of  the    existence  of  in-  popular 
habitants  in  other  worlds  (so  impossible  reaUy  to  pmnoityof 
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inhauted      answer  decisiyelj)  there  seems  to  have  prevafleda 

worlds. 

general  disposition  to  give  in  some  sort  an  affiimadve 
reply ;  not,  perhaps,  founded  always  on  very  scientific 
grounds;  but  undoubtedly  the  common  expression 
of  popular  books  has  been  favourable  to  the  idea,  and 
perhaps  most  educated  persons  would  hardly  haye 
hesitated  to  admit  its  general  probability, 
views  of  In  fact,  no  sooner  was  the  true  planetary  sp- 

the  sutject 

injumer  tem  generally  received,  than  it  became  an  obvioos 
topic  with  writers  who  were  engaged  in  recom- 
mending it  to  public  notice,  to  invest  the  dij 
details  of  planetary  astronomy  with  the  interest 
excited  by  speculation  on  the  possibility  of  intelli- 
gent beings  inhabiting  those  distant  worlds.  And 
when  men  had  become  reconciled  to  the  paradox  of 
antipodes^  it  was  not  a  much  greater  difficulty  to 
concede  lAinarians,  Jovians,  SatumianSf  and  the  rest 
And  thus  the  general  idea  of  inhabited  worlds, 
under  various  aspects  and  with  various  objects,  has 
been  alike  upheld  by  philosophers  and  poets — by 
divines  and  popular  essayists.  Hinted  at  even  by 
Newton  and  Huyghens — recommended  to  popular 
acceptance  by  the  elegant  discussions  of  Fontenelle 
—  reasoned  upon  theologically  by  Derham  and  Bent- 


EflBiT  IL  §  I.]      PHYSICAL  ABOUHEKT.  187 

hj,  it  passed  into  a  matter  of  popular  credence ; 
and  was  often  appealed  to  even  in  later  times^  both 
as  a  fair  pbilosophic  hypothesis  and  as  a  worthy 
religions  contemplation  by  Herschel  and  Paley  — 
by  Lardner  and  Chalmers,  and  by  Dr.  Whewell  in 
his  Bridgewater  Treatise. 
At  the  present  day,  it   hardly  needs  to  be  re-  DiscnaBion 

at  the  pre- 

marked,  a  contest  on  this  subject  has  been  keenly  aentdaj. 
carried  on  between  two  highly  talented  disputants, 
whose  publications*  have  called  forth  an  unusual 
amount  of  popular  attention;  and  the  question  of 
the  plurtdity  of  inhabited  worlcb,  which  had  altogether 
slumbered  in  public  interest,  as  a  controverted  point, 
since  the  days  of  Fontenelle,  has  once  more  started 
into  life,  and  occupied  the  public  mind ;  and  after  the 
public  scepticism  had  been  at  length  satisfied  as  to 
the  actual  rotation  of  the  earth  by  the  pendulum  ex- 
periment of  M.  Foucault,  this  discussion  took  its 
place  as  a  fashionable  topic,  and  commended  to  the 
public  favour  the  Copemican  hypothesis ;  on  the  one 


•  L  "The  PlnraUtT  of  Worlda,"  an  Easay :  1853.  2.  «A  Dialonie 
on  the  Plonlity  of  Worlds,"  being  a  Supplement  to  the  Easay,  &c 
8w  "Move  Worlds  than  One;  the  Creed  of  the  Philosopher,  and  the 
Hope  of  the  Christian,''  by  Sir  David  Brewster,  K.  IL,  D.C.L.,  F.B.8n 
T.P.BJ8.  EdiiL,  and  Aaaodate  of  the  Institute  of  Fnmce,  1864. 
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Bide,  as  perfectly  mfe^  when  carefnllj  divested  of 
the  dangeroas  adjanct  of  imagining  inhabitants  in 
the  planets  rivalling  man  in  dignity  and  spiritoBl 
privileges ;  on  the  other,  as  eminently  orthodox,  if 
the  planets  be  believed  to  be  tenanted  by  ench  in- 
habitants, whose  existence  is  even  demanded  bj 
religious  considerations,  and  made  at  once  a  leading 
point  in  ^  the  creed  of  the  philosopher  and  the  hope 
of  the  Christian," 

In  the  instance  of  the  present  controversy,  what* 
ever  opinion  may  be  formed  as  to  the  issne  or  the 
merits  of  the  question,  there  can  be  but  one  as  to 
the  ability  with  which  each  disputant  has  conducted 
his  argument;  and  especially  as  to  the  ingenui^ 
which  the  anonymous  writer  has  evinced  in  main- 
taining what  must  seem  in  many  respects  somewhat 
paradoxical  theories,  the  more  freely  thrown  <mt 
nnder  his  anonymous  disguise,  doubtless  assumed 
for  this  purpose. 
Various  The  literature  of  such  a  question  is  not  without 

broached  of  its  curiosities ;  and  both  the  authors  referred  to  have 

the  inhabit-  •  ... 

ants  of        contributed   some  account  of  the  varied  opimons 
planetn 

which  have  been  broached  on  the  subject.    Toe 

author  of  '<  The  Flurali^ "  displays  his  stores  of 
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eniditioii  on  this  head  in  furnishing  seyend  aingolar 
ezemplificationB. 

Some  of  the  ancient  Stoics,  as  we  leam  from  the 
ridicule  cast  on  them  hj  Laetantius,  ascribed  inha- 
Utuits  to  the  moon.  Plotarchy  in  his  cnrions  dia- 
logue ''on  the  hce  which  appears  in  the  moon's 
orbj''*giTe6  arguments  for  and  against  the  moon 
being  inhabited.  Ludan  indulges  in  the  same 
faDcies;  but  probably  neither  with  anj  settled  eon- 
Tiction  of  their  truth.  Nicolas  of  Cus,  who  asserted 
the  Heliocentric  system  before  Copernicus,  discusses 
in  WEoe  measure  the  nature  of  the  solar  and  hraar 
beings,  and  makes  the  former  more  intellectual, 
more  dear  and  illuminated,  than  those  of  the  moon, 
irho  are  ''  magis  lunatid,"  as  in  the  earth  thej  are 
"m^fps  materiales  et  grossL'' 

These  were  followed  bj  the  strange  assertions  of 
Giordano  Bruno,  who  declared  not  onl  j  fmr  a  plu* 
ndity  of  worlds,  but  that  the  earth  is  inhabited  in 
its  interior  as  well  as  its  exterior;  and  Wilkins, 
who  laboured  to  prove  not  only  that  the  moon  is 
inhabited,  but  that  we  need  not  despair  of  being  able 

*  Snpplem«nt,  p.  86. 
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to  visit  the  inhabitants.  Kepler  expressly  argaed 
in  favour  of  Lunarians :  ''  Consentaneum  est  esse  in 
lunft  viventes  creaturas.** 

Even  down  to  later  times,  imagination  has  revelled 
in  devising  the  kind  of  existences  which  may 
inhabit  the  planets.  Fontenelle  assigned  corporeal 
beings  very  like  ourselves  to  the  nearer  planets; 
creatures  of  extreme  vivacity  to  Mercury ;  of  to- 
luptuous  and  ardent  natures  to  Venus ;  of  more 
robust  and  manlike  character  to  Mars;  while  to 
Jupiter  and  Saturn  beings  of  dull  and  torpid  con- 
stitution were  given.  Sir  H.  Davy,  in  his  vision^ 
saw  creatures  of  the  most  marvellous  structure,  witli 
membranous  bodies  and  strangely  convoluted  ele- 
phantine probosces  as  organs  of  sense  and  inteDi* 
gence,  gifted  with  far  higher  intellectual  capadtieB 
than  the  men  of  this  earth,  inhabiting  Saturn;  to 
which  we  may  add,  that  a  very  ingeniqus  and 
scientific  poet  has  recently  depicted  beings  in  the 
moon  with  an  internal  body  and  an  external  souL* 

It  is  not,  however,  to  any  such  familiar  acquaint- 
ance with  other  worlds  that  our  immediate  inqniij 


*  ''Loye  in  the  Mood,**  a  poem,  irith  Remuka  on  that  Lumxnaxyf  bjr 
Patrick  Scott    Londoo,  lS6d.    See  p.  24 
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is  to  be  understood  to  aspire*  The  actual  point  in 
question  is  not  what  is  the  most  plausible  image  we 
can  conjure  up  of  the  nature  and  appearance  of  luna- 
rians  or  planetarians^  but  what  is  the  most  proper 
and  philosophical  view  we  can  take  of  the  general 
question.  Are  other  worlds  besides  our  own  pro- 
bably the  seats  of  inteUectiuil,  moral,  and  spiritual 
Ufef  Is  it  probable  &om  concurrent  circumstances 
that  our  globe  is  so  far  a  peculiarly  conditioned 
portion  of  the  whole  creation  as  to  be  the  only  one 
privileged  in  this  respect  ?  or  are  not  others,  or  all 
others  perhaps,  equally,  or  even  more,  elevated  in 
their  destination  as  seats  of  life  ? 
The  question  is  one  which  most  persons  at  all  statement 

of  tbeques 

given  to  contemplate  the  phenomena  of  the  heavens  Uoo. 
have  been  always  prone  to  ask,  though  perhaps  with 
little  serious  conviction  of  the  possibility  of  answer- 
iog  it  with  any  reasonable  approach  to  certainty. 
But  it  takes  a  more  precise  form,  and  the  real  na- 
ture of  the  inquiry  is  more  distinctly  indicated,  the 
more  we  consider  the  actual  conditions  of  the 
ddereal  world.  The  question,  probably,  first  arises 
with  respect  to  those  bodies  nearest  to  us,  and 
which  most  resemble  our  eartL    From  the  obvious  Geneni 

aoalogies 
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general  resemblances  between  our  globe  and  those 
others  of  the  solar  system  which  might  be  regarded 
as  members  of  the  same  family  in  respect  to  form, 
motion,  subjection  to  the  laws  of  grayitation,  dif- 
fusion of  light  and  heat,  in  some  instances  the 
presence  of  moons  or  riugs  affording  auxiliary 
illumination,  in  others  of  atmospheres,  clouds,  and 
therefore  water,  of  mountains  and  rallejs,  or  erm 
of  supposed  continents  and  oceans,  there  nugfat 
seem  to  be  an  easy  transition  to  the  belief  in  intd- 
ligent  inhabitants,  bearing  more  or  less  resembhmce 
to  ourselves. 

The  inquiry  perhaps  is  first  made, — is  our  com- 
panion the  moon  inhabited  ?  It  then  extends  to  the 
other  planets,  and  as  it  extends,  it  may  seem  sur- 
rounded with  more  difBculty ;  are  we  to  include  die 
sun  ?  or  is  not  his  nature  so  different  as  to  render 
such  an  inqxdry  unreasonable?  Are  comets  likdy 
to  be  inhabited?  still  more  the  fixed  stars?  bat 
they  probably  are  suns ;  they  may  be  the  centres 
of  planetary  systems  —  of  worlds;  why  not  of 
animal  life,  or  even  of  intellectual  and  moral  life  ? 

But  there  are  yet  more  distant  bodies,  the  systems 
of  nebulsd  and  clusters,  to  which  the  same  questions 


Ebbjlt  IL  §  z.]      physical  AHQUMEKT.  193 

may  applj;  and  thus  the  overwhelming  magnitude 
of  the  inquiry  makes  as  the  more  alive  to  its  diffi- 
cnlties,  and  we  feel  ourselves  lost  in  the  vastness  of 
the  conceptions  it  inspires. 
At  the  present  day,  from  more  accurate  inves-  influeDceof 

modem  dis- 

tigations,  aided    by  the    recent    improvements    in  coyerieson 

the  ques- 

telescopes,  the  actual  structure  and  physical  condi-  tion. 
tions  of  the  planetary  bodies  of  our  worlds  as  well  as 
in  scnne  degree  those  of  the  more  immensely  distant 
and  vast  sidereal  systems,  have  been  better  known  to 
astronomers,  and  correct  ideas  respecting  them  more 
fiuniliarly  diffused  in  popular  information.  Hence  it 
becomes  a  point  of  inquiry  whether  these  acces- 
dons  to  our  knowledge  have  been  such  as  in  any 
way  to  affect  the  previously  received  notions  as  to 
the  existence  of  organised  life  in  the  heavenly 
bodies. 

To  follow  up  this  inquiry  is  the  professed  object 
in  a  large  portion  of  the  discussion  now  brought  be- 
fore the  public;  and  it  is  apparent,  that  while  the 
modem  discoveries  generally  have  confirmed  and 
extended  the  analogies  of  planetary  and  stellar  sys- 
tems, they  have  also  disclosed  many  particulars 
which  may  require  us  to  modify  our  notions  in 

o 
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detail  as  to  the  conditions  of  their  existence ;  while 
geological  research  has  not  be^  withont  its  bearing 
on  the  question  of  their  structure,  nor  the  various 
cosmical  and  cosmogonical  theories  altogether  unin- 
fluenced bj  the  latest  discoveries  of  nebular  astro- 
nomy. 

It  was  thus  but  fair  and  reasonable  that  the  ques^ 
tion  should  at  the  present  daj  undergo  a  renewed 
discussion ;  and  whatever  opinion  may  be  formed  as 
to  the  precise  result  to  which  the  present  contro- 
versy may  tend,  it  will,  probablyi  on  all  hands  be 
allowed  that  it  has  not  been  unproductive  in  brfaiging  ^ 
more  prominently  forward  many  of  the  most  inter- 
esting facts  and  conclusions  respecting  the  structore  I 
and  conditions  of  the  heavenly  bodies,  and  at  the  | 
very  least  putting  the  public  mind  more  fidly  in 
possession  of  those  data  which  are  necessary  &r  I 
carrying  out  any  more  imaginative  speculations  on 
reasonable  grounds. 
The  ques-        In  the  former  Essay*  reference  has  been  made  to 

tion  a  point 

for  puioso-  the  nature  and  grounds  of  FhUosopMcal  Ccnjectwre, 
pbical  con- 
jecture,       and  the  place  which  it  may  legitimately  and  usefoOy 

*  See  Eaeay  I.  §  iii. 
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hold  among  the  specalations  of  science.  Those 
remarks  may  perhaps  find  an  application  in  reference 
to  such  questions  as  that  now  before  us. 

Viewed  simply  as  a  question  of  philosophical  con- 
jectore,  or  rational  probability^  without  reference  to 
any  ulterior  consideration^  the  argument  must  be 
based  on  an  extension  of  inductive  analogies,  a  gene- 
ralisation (so  far  as  we  can  legitimately  pursue  it) 
upon  the  acknowledged  relations  of  animated  ex- 
istence with  physical  conditions  and  cosmical  arrange- 
ments adapted  to  it  And  it  is  in  this  point  of  view 
that  we  must,  in  the  first  instance,  proceed  to  consider 
it  At  the  same  time,  so  numerous  are  the  pomts  of 
relation  between  the  simple  question  of  probability 
as  to  the  fact  of  inhabitants  in  the  heavenly  bodies, 
and  various  collateral  topics  of  higher  interest,  that 
the  larger  portion  of  the  discussion,  as  taken  up  by 
the  disputants  already  referred  to,  is  in  fact  chiefly 
occupied  by  these  collateral  topics,  to  which  the 
more  simple  question  is  manifestly  regarded  as 
sabordinate :  and  it  is  probable  that  the  public  has 
been  induced  to  feel  an  interest  in  the  subject  more 
from  a  reference  to  such  ulterior  considerations  than 
o  2 
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from  the  intrinsic  attractions  of  the  primary  question 
itself. 
Beviewof        But  notwithstanding  the  ample  discossion  whidi 

theargu-  ^  ^ 

ment  ne-      this  subject  has  received  firom  two  such  eminent  dis- 
cesaary. 

putants,  it  is  stilly  in  mj  opinion ^  left  b j  them  in  an 

unsatis&ctorj  state.    Not  so  much  in  regard  to  die 

mere  question  itself ^  which  ever  must  remain  in  un- 

certaintjy  as  with  respect  to  a  just  appreciation  d 

the  true  grounds  on  which  the  discussion  of  it  should 

be  taken  up»  as  well  as  of  the  bearing  and  influence 

which  it  may  have  upon  those  higher  contemplatioiis 

with  which  both  these  writers  (though  in  oppodte 

ways)  have  combined  it     It  is^  then^  in  this  general 

point  of  view,  and  in  its  connexion  with  other  topics 

of  philosophical  inquiry^  rather  than  as  to  the  mere 

details  of  astronomy,  that  it  is  here  proposed  to  treat 

the  subject.    Yet  to  a  few  of  those  details  8<»ae 

attention  must  be  paid  in  the  first  instance. 

Connexion        The  question  as  to  the  probaUe  present  habitable 

vlthpast 

history  of     condition  of  the  planets  or  the  existence  of  intelli- 

the  world. 

gent  beings  upon  them,  is  closely  connected  with 
the  past  history  of  the  system.  And  the  discussion 
of  inhabited  worlds  has  been  justly  much  mixed  up 
with  that  of  the  process  of  transitions  through  which 
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they-  may  have  passed  from  an  original  nebulous  or 

Tsporous  state  to  their  existing  condition. 

The   ^nebular  theory,"  as  it  is  termed  j  of  the  The  nebular 

theory. 
origin  of  our  planetartf  system  is  totally  distinct  from 

the  phenomena  of  the  sidereal  nebuUe  with  which, 

neyertheless,  it  is  often  confounded.    Though  when 

the  former  theory  was  broached  by  Laplace  it  indeed 

received  some  confirmation  by   analogy  from  the 

discoveries  made  as  to  the  varied  forms  of  the  sidereal 

nebulao  by  the  elder  HerscheL 

That  highly  disdngmshed  astronomer  had  observed  sidereal 

nebuls. 
with  his  powerful  reflectors,  and  minutely  described, 

the  forms  and  characters  of  a  great  number  of  those 
nebulas,  and  thus  there  were  supposed  to  be  fur- 
nished so  many  actually  existbg  instances  of  what 
had  as  yet  been  only  a  hypothetical  speculation. 
Nebulous  matter  had  been  assumed  to  have  existed 
in  the  solar  system ;  here  there  seemed  cases  of  such 
matter  really  existing  in  the  sidereal  heavens.  More- 
over, there  appeared  to  be  great  diversities  of  form 
and  species  of  such  matter.  Some  nebulsd  presented 
the  appearance  of  mere  faint  patches  of  dull  light : 
others  exhibited  something  like  a  nucleus,  or  brighter 
centre:  others  a  distinct  star  surroxmded  with 
o  8 
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nebulous  matter :  others  various  combinations  of 
stellar  and  nebulous  appearances^  often  presenting 
irregular  portions,  and  many  of  variously  formed 
globular  or  elliptical  structure.  Hence  he  waB 
naturally  led  to  the  conjecture  that  these  might  be 
only  gradual  and  progressive  stages  of  formation  from 
mere  diffused  nebulous  matter  up  to  condensed  stars, 
or  solid  masses. 
Sidereal  And  the  analogy  was  further  carried  out  wheoi 

clusters.  ^ 

besides  the  nebulas  properly  so  called,  there  were 

found  a  number  of  other  bodies  which  to  lower 

powers  appeared  like  nebulsB,  yet  with  telescopes  of 

higher  capacity  were  resolved  into  clusters  of  sqxaraU 

stars.     This,  then,  seemed  to  be  the  ultimate  stage  of 

their  progressive  evolution,  originating  out  of  mere 

diffuse  cosmical  nebulosity,  by  degrees   condensed 

towards  various  centres,  and  at  length  absorbing  all 

the  matter  into  distinct  bright  stellar  bodies  clustered 

together — that  is,  clustered  to  our  eyes,  but  reallj 

at  amazing  distances  from  each  other — forming  vast 

but  separate  groups  in  the  heavens :  of  which  groups 

the  whole  of  the  fixed  stars  (ordinarily  so  termed  as 

distinct  from  the  clusters  and  nebulae),   extending 

laterally^  and  seen  in  thick  perspective  to  form  the 
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Milky  Wajf  are  beUered  to  constitute  only  one,  per- 
haps yerj  subordinate,  component  part  or  cluster ; 
all  the  members  of  which  are  self-luminous,  or 
suns;  one  among  which  is  our  own  sun,  with  his 
little  attendant  planetary  system,  as  invisible  to 
them  as  any  systems  they  may  possibly  possess  must 
be  to  ns. 

We  might  well  stop  to  expatiate  on  the  magni-  Beiationof 

nebulsto 

fioent  scene  thus  presented  to  our  contemplation,  as  the  solar 

system. 

both  of  the  writers  referred  to  have  done  with  so 
much  eloquent  effect  But  to  return  to  the  imme- 
diate argument ;  it  becomes  important  (with  reference 
to  a  common  confiision  of  ideas)  to  dwell  upon  the 
consideration  that  the  analogy  of  the  sun  and  his 
system  is  not  with  dusters  or  nebulsa,  but  with  their 
integrant  stars.  And  those  who  expect  either  to 
confirm  or  to  refute  any  supposed  relations  or  con- 
ditions of  our  planetary  system  with  what  may  be 
observed  or  imagined  in  the  sidereal  nebulse  are 
altogether  on  a  wrong  course. 
Now  the  nebulas,  as  originally  observed  in  the  Besoiutioii 

of  nebuUe 

northern  hemisphere  by  the  elder,  and  in  the  souLh-  ly  powerM 

telescopes. 

em  by  the  younger  Herschel,  have  been  since,  to  a 
considerable  extent  re-examined    in    the    northern 

o  4 
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with  the  vastly  more  powerful  telescope  of  Lord 
Rosse ;  and,  as  the  former  observations  had  greatly 
altered  our  conceptions  of  such  nebnlffi  as  had  been 
previously  examined  by  Messier  and  others  with 
very  inferior  powers,  and  had  resolved  into  separate 
stars  some  which  had  previously  been  r^arded  a9 
purely  nebulous,  so  the  more  gigantic  powers  now 
applied  not  only  presented  many  of  the  familiar 
nebulae  under  aspects  in  which  their  old  features 
could  hardly  be  recognised,  but  succeeded  in  remi^' 
ing  into  clusters  of  stars  many  objects  before  deemed 
incapable  of  such  resolution.  And  it  may  be  wdl 
here  to  observe,  that  when  the  author  of  "  The  Ha- 
rality  "  describes  these  resolutions  as  into  patches  and 
dots  of  light,  seeming  (if  I  understand  him  rightly) 
rather  to  discountenance  the  notion  of  their  strictly 
stellar  nature,  in  point  of  fact,  I  am  able  to  state,  on 
the  authority  of  those  who  have  actually  seen  them  in 
Lord  Rosse's  instrument,  that  the  appearance  is  pe^ 
fectly  and  brilliantly  that  of  stars;  distinct  effulgent 
points  of  no  sensible  magnitude,  and  of  whose  stellar 
nature  no  doubt  could  remain  on  the  mind  of  the 
observer. 
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Here^  then,  an  argnment  has  been  raiaed :  —  As 
snccesftiye  portions  of  nebokd  become  resolvable 
when  we  ^fflj  successivel j  higher  powers,  so  it  is 
inferred  we  may  reasonably  extend  this  argument, 
and  ftirlj  expect  that  this  would  alwajs  continue,  as 
still  higher  powers  might  come  to  be  employed ;  and 
thus  there  would  be  no  limit,  and,  in  fact,  all  sidereal  whether 

any  limit 

nebulous  appearances  would  thus  be  shown  to  be  to  rach  re- 
solution? 
most  probably  nothing  but  starry  clusters,  appearing 

nebulous  simply  in  consequence  of  their  enormous 
dktance.  Hence,  it  is  said  all  theories  founded 
on  such  conceptions  of  nebulous  matter  must  be 
given  up ;  and  hence  the  opponents  of  such  theories 
have  enjoyed  a  triumph  in  which  they  have  been 
often  prone  to  indulge  feelings  not  apparently  much 
in  character  with  so  purely  abstract  and  hypo- 
thetical a  speculation,  on  which,  nevertheless,  opi- 
nions on  either  side  have  been  maintained  with  a  de- 
gree of  vehemence  Uttle  to  have  been  expected  firom 
the  nature  of  the  subject  To  this,  however,  there 
IS  opposed  one  remarkable  fact  —  viz.,  that  in  all  the 
instances  examined  by  these  extremely  high  powers, 
wherever  parts  of  nebute  not  before  resolved  have 
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been  so  resolved^  there  have  been  also  brought  to  ' 
light  numberless  new  portions  of  the  same  mass  of  a 
character  apparently  quite  nebulous^  of  extreme 
tenuity^  bending  about  in  delicate  films  in  the  most 
capricious  shapes.  It  has  hence  been  an  inference 
on  the  other  side^  that  with  widely  ramified  steUar 
clusters  there  are  always  associated  large  masses  of 
yet  unformed  cosmical  matter. 
Some  neba-       This  perpetual  disclosure  of  new  unformed  neba- 

Uereal:  not 

merely  op.    lous  filaments  and  appendages  to    central    steUar 

ticaL 

clusters  has  been  associated  by  the  author  of  ''  The 
Plurality"  with  some  other  considerations  aiisiBg 
out  of  the  phenomena  of  certain  other  nebulous  ap* 
pearances  in  various  parts  of  the  heavens^  especially 
those  singular  and  well-known  bodies  the  '*  Magel- 
lanic  Clouds/'  so  minutely  and  graphically  de* 
scribed  by  Sir  J.  Herschel  in  his  ''Observations 
in  the  Southern  Hemisphere."  These  present,  in 
remarkable  juxtaposition,  examples  of  almost  every 
form  of  stellar  and  nebular  phenomena.  All  which 
the  author  considers  as  supporting^  the  condosioD) 
that  these  nebulous  appearances  are  actually  and 
properly  such,  and  differ  from  clusters  of  stars,  not 
merely  in  semblance  from  the  optical  effect  of  dis- 
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taace,  bat  in  their  own  nature  as  real  aggregations  of 

difiose  coBinical  matter  of  some  kind.* 

As  to  the  probable  distances  of  this  class  of  nebnlsBi  Probable 

dittsDoes 
it  has  been  observed^  that  the  trulj  nebulous  portions  of  tome 

nebulc. 
are  eyidently  physically  connected  with  the  bright 

isolated  stars  scattered  among  them ;  and  these  we 
hsTe  no  reason  to  suppose  more  distant^  on  the 
ayerage,  than  other  stars.  Lord  Rosse^  in  his  ad- 
dress to  the  Royal  Society,  1853,  observes,  ''In 
certain  nebulsd,  stars  are  so  peculiarly  situated  that 
we  can  scarcely  doubt  their  connexion  with  the 
Debolar  system  in  which  we  see  them,  and  some  of 
these  stars  are  as  bright  as  some  of  the  stars  known 
to  be  physically  double ;  as  bright  even  as  some  of 
the  stars  which  the  latest  Pulkowa  obseryations 
have  shown  to  have  sensible  parallax,  and  whose 
distance  is  therefore  approximately  known."  This 
agrees  with  the  argument  of  Sir  W.  Herschelf, 
on  the  principle  of  the  visibility  of  stars  in  more 
powerful  telescopes,  being  a  measure  of  their  dis- 
tance, he  calculates  that,  as  stars  are  visible  to 
the  naked  eye  up  to  a  certain  order  of  magni- 


•  £88*7  on  the  Plurality,  &c.,  p.  118. 
tPhiL  Trans.  1618. 
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tndes,  that  is,  distances,  so  telescopes  bringing 
into  view  more  orders,  haye  their  space-penetrating 
powers  numerically  assigned  on  that  scale.  He  ob- 
served, with  the  highest  powers,  a  star  which  was 
itself  of  the  twelfth  magnitude,  still  surrounded 
bj  a  nebulous  haze.  If  the  nebular  part  really  om- 
sists  of  stars,  only  not  separable  by  the  telescope 
from  the  effect  of  distance,  then  the  central  star 
must  be  of  such  enormous  magnitude,  in  comparison, 
as  would  be  at  variance  with  all  analogy ;  and  henoe 
he  infers  that  the  appendage  is  truly  nebulous. 

The  great  nebula  in  Orion  remained  unresolved 
by  all  telescopes,  even  Lord  Rosse's  smaller  one; 
and  when,  in  1846,  the  large  reflector  was  applied, 
though  much  of  it  was  resolved,  or  gave  appearance 
of  *^  resolvability,**  yet  it  would  seem  that  some 
portions  still  retained  a  nebulous  appearance.* 

Such  considerations  seem  to  indicate  a  probabili^ 
that  some  of  these  really  nebulous  masses  may  le 
not  more  remote  than  some  of  the  single  stars  which 
compose  our  own  cluster. 

Some  real  test  would  probably  be  supplied,  if 


•  See  a  Short 
liahed  in  his  <' 


rt  Letter  addressed  bv  Lord  Botse  to  Prot  Nichol,  pob- 
Sjitem  of  the  World/'  p.  65. 


EiSAT  IL   §  X.]      PHYSICAL  ARGUHEKT.  205 

any  of.  these  nebular  bodies  should  be  found  to  Qnetdon 

of  proper 
possess  proper  motion^  such  as  so  manj  of  the  fixed  motion. 

stars  hare  been  ascertained  to  possess,  and  which 

stand  out  as  residual  phenomena,  after  all  deduction 

for  the  ordinary  corrections,  and  have  been  shown 

principallj  to  arise  from  the  real  motion  of  the 

solar  system    in  space.     Hence  the  existence    or 

amount  of  proper  moUon  is,   generallj  speaking, 

something  like  a  measure  of   distanoe.      If  then, 

other  clusters  and  nebuIsB,  not  connected  with  single 

stars,    should  show  considerable  proper  motion  of 

such  a  kind  as  accords  with  the  motion  of  the  solar 

system,  it  would  be  a  proof  of  their  proximity.    But 

until  such  proof  has  been  given,  it  is  obviously  a 

premature  generalisation  to  assert  of  all  the  nebuUe 

and  clusters  universaily,  that  they  are   not    more 

remote  than  the  stars,  because  some  of  them  may 

be  so.     K  the  theory,  that  aU  nebul»  are  only 

remote  clusters  is   to  be  abandoned,  it  can  only 

Intimately  be  exchanged  for  the    assertion,  that 

we  must  distinguish  nebulsB  into  two  classes,  those 

which  are  comparatively  near,  and  are  trtdy  nebulous, 

and  those  which  are  remote  and  only  apparently  so. 

Whether  the  parte  of  clusters  and  nebulae  may  be 
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Qiustion  M  in  motion  round  any  point,  is  a  question  which  his 

to  revola- 

tioiu  of  ne-   not  hitherto  been  much  inquired  into.     Some  theo- 

buls  about  ^ 

^***5[_        retical  remarks  have  been  thrown  out  by  Sir  J. 

centres.  "^ 

Herschel*,  and  some  doubts  expressed  by  others 

as  to  the  possibility  of  their  preserving  eqmlibriam 

without  a  rotatory  motion,  or  as  to  the  possibility 

of  the  law  of  the   ibverse  square  of  the  distance 

being   sufficient  to  account  for   their   phenomens. 


I 


I 


It  is,  however,  obvious,  that  if  there  were  the  | 
most  rapid  revolution  in  any  portions  of  these 
systems,  they  may  be  at  too  immense  a  distance  to 
enable  us  to  detect  it  till  after  centuries  of  obse^ 
vation.  The  sail  of  a  windmill  or  a  railway 
carriage  sweeps  past  the  spectator  close  to  it  with 
lightning  speed  ;  seen  at  the  distance  of  some  miles, 
it  seems  to  revolve  with  extreme  slowness,  or  to 
creep  along,  in  proportion  to  the  diminished  angulof 
visual  space  passed  through  in  the  same  time.  A 
distant  planet  moving  with  the  velocity  of  several 
thousand  miles  in  a  minute,  presents  no  sensible 
motion  even  to  the  astronomer,  with  the  nicest 
instruments,  except  by  comparison  of  observations 

^  See  OaUi&es,  p.  860. 
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after  considerable  intervals.  Doable  stars  describe 
enormous  orbits  with  velocities  of  proportionate 
amonntj  whose  motions  are  not  to  be  detected  but 
by  the  most  delicate  measures  at  distant  epochs. 
How  much  moi^e,  then^  may  the  infinitely  more 
remote  components  of  a  starry  cluster  seem  to  be 
at  rest  even  though  they  may  really  be  whirled  in  a 
second  through  inconceivably  vast  regions  of  space 
about  their  centre  of  gravity  ? 
But  there  is  a  still  more  striking  point  which  has  Spina  forms 

of  nebulae. 

been  duly  commented  upon  by  both  the  writers  be- 
fore us — that  singular  feature  pervading  so  maiiy  of 
Lord  Rosse*s  nebulae,  that  they  appear  in  the  form  of 
spiral  convolutUms  of  filmy  nebulous  mattery  tending  to 
a  central  nucleus  or  star.  And  an  analogy  is  imme- 
diately suggested  with  a  revolving  system, — with 
bodies  urged  towards  a  centre  in  contracting  spirals, 
because  the  orbits  they  would  have  described  round 
that  centre  are  continually  compressed  by  the  action  of 
a  dense  reUxrding  medium  through  which  they  move. 

Lord   Rosse*  distinctly  states  his  belief  in  the  Probable 

reyoJutions 
probability  of  motum  in  the  spiral  nebube: — '^  If  inspinds. 

*  AddTM  to  the  Royal  Society,  1858,  p.  7. 
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we  see  a  system  with  a  distinct  spiral  arrangementi 
all  analogy  leads  us  to  conclude  that  there  has  been 
motion;  and  that,  if  there  has  been  motion,  it 
still  continues.  The  apparent  motion  is  probablj 
very  slow,  owing  to  the  immense  distance  of  the 
nebulae."* 

The  filmy  spirals  of  the  nebula  may  doubtless  be 

long  strings  and  series  of  separate  stellar  bodies, 

all  performing  revolutions,  whether  in  a  retarding 

medium,  or  by  virtue   of  the    action   of  central 

'■  forces  acting  by  other  laws  than  the  inverse  square; 

I  such,    for    instance,   as  the    inverse    cube,    whicb, 

I  as  is  well  known,  Newton  proved  would  cause  t 

[  revolution  in  spirals.    Our  sun,  with  his  attendant 

I  system,  has  been  shown  to  be  in  motion  in  space; 

and  probably  revolving  round  a  point  assignable 

among  the  stars,  and  which  some  have  fixed  in  or 

near  the  Pleiades.    But  if  in  our  system  there  be 

supposed  any  analogy  with  the  spiral  nebulse,  it 

^  The  spiral  forms  of  Lord  Rosse's  nebaUo  have  suggested  some  theo- 
retical  considerationB  on  their  probable  cause,  as  originating  out  of  tte 
rush  of  nebulous  matter  to  a  centre^  which,  unless  (most  improb(d>Ij)  in 
exactly  opposite  directions,  would  produce  rotation  :  in  fact,  the  sane 
eeneral  idea  as  in  Laplace's  nebular  theory ;  and  just  as  water  in  a  bsaiB, 
if  allowed  to  escape  tnrongh  a  hole  in  the  bottom,  acquires  a  rotatory 
motion.  These  ideas  hare  been  acutely  advocated  by  Mr.  Nasmythvlna 
communication  to  the  Astronomical  Society.  (Notices,  Vol.  zr.  Noi  & 
p.  220.) 
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should  be  remembered  it  is  not  with  the  motions  of 
our  planets  or  of  Encke's  comet  and  the  retarding 
mediam  which  it  discloses,  but  with  the  cosmical 
revolution  of  our  whole  system,  as  part  of  a  cluster: 
and  to  make  out  the  analogy,  it  would  be  necessary 
to  inquire  whether  it  may  possibly  be  the  case,  that 
other  members  of  the  solar  cluster  besides  our 
planetary  system,  partake  in  a  sidereal  motion, 
and  whether  our  milky  way  and  little  stellar  group 
may  be  seen  by  the  astronomers  in  other  clusters,  as- 
suming the  form  of  spiral  wreaths  wheeling  round  the 
Ploades,  and  destined  ultimately  there  to  condense, 
and  console  the  survivors  for  their  lost  sister. 
The  language   employed  in  some  parts  of  the  Too  limited 

Tiews  of  the 

speculations  now  adverted  to,  seems  rather  of  a  «tentof 

'^  tbe  ddereal 

nature  calculated  to  impose  limits  on  our  ideas  of  ^«*^«"' 
the  immensity  of  creation,  and  thus  to  check  one 
(^the  most  sublime  contemplations  in  which  science 
has  hitherto  given  us  the  privilege  of  indulging.  The 
nebulse  can  no  more  properly  be  called  the  '^  outskirts 
of  creation,"  than  the  nearest  planets.  ^  What  is 
there  on  the  other  side  of  the  stars  ?  "  is  a  question 
which  a  child  may  ask,  but  which  the  philosopher 
can  only  answer  by  alleging  the  fact  of  increasing 

p 
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nuiubers  of  sidereal  masses  becoming  successively 
visible  as  onr  telescopes  penetrate  farther  into 
space.  To  take  up  a  theory  which  tempts  us  to 
set  bounds  on  the  extent  to  which  new  worlds  may 
become  visible  to  us  if  our  telescopic  powers  were 
conformably  increased,  would  be  to  go  in  direct  op< 
position  to  those  suggestions  to  which  all  analogf 
points ;  to  limit  the  immensity  of  creation,  and  to 
ftttempt  to  model  the  plan  of  the  universe  to  our 
own  narrow  dogmas.  A  microscopic  animalcule  on 
the  sea  shore  might  as  well  conclude  that  the 
whole  universe  consisted  of  nothing  but  those 
enormous  masses,  the  grains  of  sand,  which  are  all 
that  he  could  see  around  him,  and  as  well  deny  the 
existence  of  the  land  and  the  ocean,  with  their  varied 
inhabitants,  because  beyond  his  limited  vision. 

The  speculations  in  which  the  true  philosopher 
may  indulge  on  such  a  subject,  guarded  as  they 
ought  to  be  by  a  becoming  caution,  will  yet  tend 
continually  to  the  increasing  conviction  at  once  of 
the  boundless  extent  of  the  imiverse,  and  of  the 
order  and  harmony  which  he  is  assured  must  pervade 
every  part  of  it. 

But   in    the    present    instance    the    question  of 
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sebuls  and  the  nebular  hjrpothesis  has  been  taken  Neboiar 

qaestlonas 

op  not  simply  on  its  own  merits,  bnt  as  bearing,  or  bearing  on 

thatof-in. 

(apposed  to  bear,  on  the  question  of  the  habitable  babitants.** 
condUum  of  these  cosmical  bodies  or  regions. 

The  resolvabilitj  of  all  nebnlse  into  separate  stars 
and  worlds  is  upheld  as  favourable  to  the  notion 
of  abodes  for  rational  beings :  and  the  existence  of 
nebulous  matter  is  discountenanced  by  those  who 
are  anxious  to  people  every  point  of  the  resolved 
masses  with  animated  existence.  While,  on  the 
other  hand,  those  who  would  pronounce  the  whole 
material  world  to  be  a  vast  and  eternal  '^  waste,** 
excepting  one  small  and  favoured  speck,  find  the 
hypothesis  of  nebular  expansion  through  many 
enonnous  tracts  of  space  more  congenial  to  their 
ideas. 

But  it  is  difficult  to  perceive  any  very  close  or 
necessary  connexion  between  the  two  questions.  If, 
indeed,  true  nebulous  matter  be  shown  to  exist  in 
some  instances,  the  real  *^  star-dust,"  or  **  world- 
mist  "  of  Humboldt,  it  certainly  would  not  seem  a 
very  suitable  dwelling-place  for  any  kind  of  organ- 
ised inhabitants :  yet  this  might  be  merely  because 
such  portions  of  the  system  would  not  be  as  yet  in 
p  2 
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a  stage  of  development  in  which  we  could  expect 
or  imagine  life  to  have  begun.  But  if  this  were  true 
in  Bome  parts  of  the  uniyerse,  it  would  not 
impugn  the  existence  of  inhabitants  in  other  portions 
of  the  system :  it  would  merely  show  that  different 
parts  were  in  di£Perent  stages  of  progress. 

In  more  advanced  stages  of  consolidation,  the 
progress  of  life  or  the  preparation  for  it  rmghi 
be  going  on;  and  in  regularly  fumed  worlds 
long  ago  completed,  it  might  exist  in  full  deve- 
lopment notwithstanding  that  in  other  parts  of  the 
system  as  yet  in  a  state  of  nebulosity,  we  might 
doubt  or  deny  its  existence.  If  we  choose  to  aigne 
the  question  whether  a  consolidated  globe  be  a 
necessary  condition  for  the  origination  of  life  in  any 
form,  but  more  especially  of  its  higher  forms,  and 
whether  intellectual  and  moral  fiACulties  are  to  be 
restricted  to  higher  forms  of  organisation,  or  to  any, 
these  are  distinct  inquiries. 
The  fixed         But  the  fixed  stars  properly  so  called — the  mem- 

Stan. 

bers  of  our  own  cluster — some  of  which  are  re- 
volving systems,  binary,  ternary  or  even  multiple;  — 
the  distances  of  some  of  which  are  actually  within 
the  reach  of  our  measures,  and  in  comparison  with 
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whose  distances  the  diameter  of  the  earth's  orbit  is 
not  an  absolutely  insensible  point  —  are  thej  in- 
habited? Thej  consist  of  matter  kindred  with  that 
of  onr  world;  thej  are  sabject  to  the  marvellous 
affinity  of  the  force  of  gravitation ;  they  emit  lights 
that  same  agent  which  effects  our  eyes,  and  which 
wome  terrestrial  bodies  emit  Whether  we  admit  the 
inconceivable  idea  of  a  universal  ether  in  which  these 
remote  bodies  excite  vibrations  capable  of  ultimately 
reaching  ns»  or  the  equally  or  more  inconceivable 
idea  of  material  molecules  darted  forth  from  these 
same  bodies  and  actually  projected  into  our  eyes — 
and  one  of  the  two  we  must  admit — these  and  many 
more  considerations  show  their  kindred  nature.  But 
being  self-luminous,  are  they  not  suns  ?  Must  they 
not  be,  like  our  sun,  the  sources  of  heat  also,  and 
therefore  probably  intensely  hot?  If  so,  can  they 
be  inhabited  ? 
That  the  stars  are  self-luminous,  and  therefore  (it  seiMami- 

nooB,  or 

might  be  argued)  probably  consist  of  matter  in  a  state  suns. 
of  incandescence  or  combustion  of  some  kind,  is  the 
strangest  fact  against  their  being  inhabited*     This 
however  is  no  more  than  the  same  argument  relative 
to  the  sun,  and,  like  it,  susceptible,  of  the  same 

p  3 
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answer  from  conjecture  as  to  the  existence  of  an 
exterior  photosphere.  But  this  will  be  considered 
in  the  sequel. 

It  must  also  be  recollected  that  the  revolutions  of 
binary  or  multiple  stars  are  not  analogous  to  those 
of  our  planetary  system^  but  are  the  revolutions 
of  two  or  more  suns  with  their  attendant  systems 
(if  any)  about  their  centre  of  gravity. 
Revolving         The  orbits  of  some  of  the  double  stars  are  indeed 

systems  of 

double  stow,  not  greater  than  those  of  the  exterior  planets  of 
our  system,  though  their  periods  are  rather  greater 
(evincing  consequently  a  less  attraction  between  the 
two  stars,  or,  what  is  the  same  thing,  a  joint  mass 
less  than  that  of  the  sun) ;  yet  small  as  these  orbits 
are  compared  with  that  which  our  sun  is  describing 
round  the  Pleiades  (or  whatever  the  central  point 
may  be),  the  analogy  would  seem  rather  to  be 
with  this  last  orbit  than  with  our  planetary  orbits. 
Whether  in  these  instances  the  two  mutually  re- 
volving suns  may  be  attended  each  with  his  system 
of  planets  is  a  point  which,  doubtless,  no  existing 
observations  tend  to  clear  up.  But  it  is  one  which 
theory  pronounces  unlikely,  on  the  ground  of  the  too 
great  proximity  of  the  rival  attractions  of  the  two 
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suiiB^  which  would  make  the  maintenance  of  such  pla- 
netary systems  impossible^  unless  we  suppose  all  the 
members  of  each  system  to  lie  extremely  close  to  its 
son.*  There  is,  however,  no  reason  whatever  why 
they  should  not  be  thus  constituted;  nor  why  non- 
luminous  planets  thus  arranged  should  be  without 
inhabitants. 

But  even  were  the  double  stars  suns,  destitute  of 
planetary  systems,  there  is  no  assignable  reason  why 
the  single  stars  (constituting  so  infinitely  greater  a 
proportion)  should  not  be  thus  attended:  it  being 
obvious  that  no  conceivable  telescopic  power  could 
ever  discover  such  worlds  to  us :  while  some  of  the 
nebulous  stars  might  clearly  present  the  rudiments  of 
such  systems  yet  to  be  formed. 

When  from  these  remote  systems  we  turn  to  that  Nebuiom 
.  _        _  .  ,  .     .  ,  ,  portions  of 

with  which  we  are  more  intimately  connected,  we  solar  sys- 
tem. 

certainly  recognise  the  existence  of  portions  of  true 

nebulous  matter  in  several  parts  of  our  planetary 
world.  We  find  it  in  comets  —  in  the  zodiacal  himi^ 
nous  mass,  occupying  nearly  all  the  space  within  the 
earth's   orbit  —  in  the  haze  surrounding  more  than 

*  See  Hencliel's  OntUnea  of  Astronomy,  p.  847. 
7  4 
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Zodiacal  Liqbt-icabs. 

one  of  the  small  planets^  and  most  probably  in 
those  as  jet  little  known  forms  of  cosmical  matter, 
revolving  under  the  influence  of  gravitation,  which 
give  rise  to  meteors,  and  especially  the  periodical 
star-showers. 

To  give  some  idea  of  the  magnitude  of  sach 
masses  it  may  su£Sce  to  mention  Encke's  comet, 
which  at  a  distance  from  the  sun  equal  to  that  of  the 


*.;  '.•:*••■'.».'•:' 


Eabth,  ahd  Mooir*8 
Obbtt. 


EircKB*a  COMXT. 
(R«]ati?«  Sise.) 
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eaiih,  occupied  with  its  nebulosity  a  sphere  greater 
than  that  of  the  whole  moon's  orbit ;  and  the  comet  of 
1843,  whose  tail  according  to  Bogoslawski  equalled 
in  length  the  entire  distance  from  the  sun  to  Jupiter , 
or  494,000,000  miles,  with  an  average  breadth  of 
perhaps  500,000  miles.     And  when  we  fiirther  take 
into  account  the  multitudes  of  comets,  so  great  as  to 
JQstifj  the  assertion  of  Kepler,  that  the  universe  is 
fall  of  them,  we  shall  have  little  remaining  doubt 
as  to  the  plentiful  existence  of  true  nebulous  matter. 
Indeed,  the  late  Mr.  Bailj,  than  whom  no  man  was 
less  likel J  to  be  led  astray  bj  fanciful  hypotheses,  did 
not  hesitate  to  speak  of  comets   as  being  detached 
fragments  and  remains  of  the  original  nebulosity; 
which  "  want  of  mass  has  saved  from  the  extreme 
condaisation  which  the  planets  have  experienced ; " 
as  having  been  originally  projected  in  parabolas  and 
theu,  perhaps,  from  'ihe  resistance  of  the  uncond^ised 
remaining  nebulous  matter  with  which  they  were  sur<- 
nmnded,  compelled  to  revolve  in  limited  and  re-en- 
tering orbits,  —  and  as  forming  **  a  link  between  the 
pesent  and  past  states  of  our  system,  showing  in 
thdr  obedience  to  the  law  of  gravitation  a  pre* 
somption  that  that  law  has  been  unaltered  since 
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the  system  was  nebulous,  and  now  holds  good  in 
the  nebulso  which  remain  unchanged."  * 
Nebular  The  existence  of  such  unformed  matter  adhering 

origin  of 

our  system,  to  Our  system  has  been  appealed  to  as  at  leirt 
affording  presumptive  evidence  bearing  on  the  pro- 
bable origin  of  that  system ;  and  while  one  party 
has  been  led  to  support  the  nebular  theory  of 
Laplace^  perhaps  to  an  undue  extent^  and  to  find  in 
It  a  solution  of  the  entire  creation  of  our  system,  in 
some  instances  carried  out  by  attempts  at  even 
numerical  verification^  which  have  been  shown  to  be 
erroneous^ — another  party  has  with  equally  unphi- 
losophical  vehemence  and  warmth  denounced  that 
theory  as  replete  with  every  form  of  mischievoos 
error^  and  has  indulged  in  misplaced  feelings  of 
triumph  when  they  fancied  they  saw  its  down&U  in 
the  detected  errors  of  M.  Comte's  computations,  or 
the  resolution  of  the  sidereal  nebulas  in  Lord  Sosse^s 
telescope. 

It  is  no  part  of  the  present  object  to  assert  or  to 
defend  the  nebular  theory^  except  on  the  general 
ground  that  it  is  a  perfectly  legitimate  kind  of  eon- 

«  Address  to  the  Boyal  Astnm.  Society,  1887.    Notioes,  toL  v.  p.  6L 
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jeeture*    One  objection,  however,  may  be  noticed  in  An  oijec- 

tion  an- 
passing,  because  it  has  been  sometimes  referred  to  swered. 

as  destmctive  of  that  theory.     It  arises,  however, 

from   a   mere   oversight.     A  body  rotating  on  its 

axis  in  a  dense  medium  will  have  its  motion  simply 

retarded ;  a  body  revolving  freely  in  an  orbit  in  the 

same  medium  will  have  its  orbit  contracted  and  it3 

motion    consequently  accelerated.      This    distinction 

has  apparently  been  lost  sight  of  by  some  who  raise 

objections  to  the  nebular  theory,  on  the  ground  that 

the  times   of  the  rotation  of  the  sun  and  of  the 

revolutions  of  the  planets  are  so  different     They 

must  necessarily  become  so  under  the  conditions 

supposed,  though  originally  one  rotating  mass.     As 

soon  as  a  planet  was  separated,  it  was  transferred  £rom 

the  dominion  of  the  one  law  to  that  of  the  other. 

The  nebular  theory  of  the  solar  system,  soberly  Batioiua 

claims  of 
uiderstood,  is  a  philosophical  conception  worthy  of  the  nebular 

theory, 
the  subject  which  it  illustrates:   starting  from  the 

fact  of  central  heat  in  the  earth,  and  the  indications 

of  it  in  the  spherical  forms  of  the  other  planets,  we 

are  unavoidably  carried  back  to  a  period  when  all 

was  in  fusion ;  and  thence  to  a  period  when  all  was 

vapour  or  nebulosity,  out  of  which  by  successive 
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cooling  and  condensation,  and  the  rotatory  motions 
ensaing  upon  the  msh  of  matter  towards  the  centre, 
the  existing  system  may  have  been  developed  accord- 
ing to  regular  and  uniform  laws ;  and  which  is  so  far 
a  rational  and  consistent  conjecture  (for  it  can«be  no 
more),  eminently  conformable  to  the  grand  principle 
of  cosmical  unity  and  order.   The  truly  philosophic^ 
advocate  of  such  a  theory^  following  the  track  of 
inductive  analogy^  might  not  be  disposed  to  assign 
organised  inhabitants  to  any  of  the  bodies  so  formed, 
till  after  immense  periods  of  cooling  and  cpnsoli- 
dation.     But  he  would  be  led  into  no  dogmatising 
on  the  subject,  and  would  simply  call  on  us  to  be 
guided  by  the  analogies  suggested  by  what  we  know, 
subject  to  the  condition  that  in  the  infinity  of  what 
we  do  not  know,  equally  grand  principles  of  order 
and  unity  must  prevail:   principles  and  laws  not 
necessarily  the  same  as  those  with  which  we  are 
acquainted,  yet  equally  invariable  under  the  con- 
ditions to  which  they  are  adjusted. 

Common  But  if  the  common   origin  of  the  planets  and 

origin  of  aU 

piuietary      the  sun,  from  one  primary  nebulous  mass,  be  ad- 
matter. 

mitted,  this  further  consideration  is  forced  upon  us; 
viz.,  that  as  they  were  thus  all  parts  of  the  same 
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material  mass^  that  maas  must  hare  contained,  mixed 

up  in  it,  all  the  elements  of  every  possible  product 

of  nature,  organic  or  inorganic,  and  the  germs  of  all 

vitality,  even  to  its  highest  forms,  in  so  far  as  they 

partake  of  an  animal  nature ;  and  we  may  therefore 

suppose  in  all  the  planets  the  same  inherent  capa- 

dtj  for  having  life  evolved  in  them  from  its  lowest 

np  to  its  highest  forms. 

If  from  the  conjectural  past  history  of  our  system  Proent 

(Kmditioaof 

we  proceed  to  consider  its  actual  condition  in  re-  the  plane- 
tary gys- 

ference  to  the  question  of  inhabitants  in  the  various  tem. 

bodies  composing  it,  we  must  look  carefully  to  facts ; 
and  by  the  writers  who  have  treated  the  subject  on 
either  side,  we  are  sent  back  to  our  works  on  astro* 
nomy,  to  the  ascertained  data  of  observation,  and  the 
inferences  from  them,  to  consider  the  magnitudes 
and  distances  of  the  planets,  the  proportions  of  light 
and  heat  they  receive,  the  variations  of  their  seasons 
and  lengths  of  their  years;  the  satellites  furnished 
to  80  many  of  them,  and  the  rings  to  one ;  we  are 
shown  well-known  calculations  of  the  force  of  gravity 
at  their  surfaces,  the  weights  with  which  beings 
placed  there  would  be  pressed,  the  known  density 
of  the  materials  of  which  they  are  composed,  the 
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presence  or  absence  of  atmospheres;  the  former 
being  admitted,  on  all  hands,  in  every  planet  except 
our  moon,  and  even  there  still  a  question  with 
some.  From  all  these  and  the  like  data,  fair  con- 
clusions may  be  drawn  as  to  their  capability  of 
sustaining  organised  inhabitants,  and  thus  we  may 
be  legitimately  led  to  conjectures  as  to  the  pro- 
babilitj  of  rational  or  moral  beings  tenanting  their 
surfaces. 
Divenity  in  Whatever  may  be  the  opinion  entertained  on  these 
ants,  if        points,  it  will  be  on  all  hands  admitted  that  we  must 

any, 

suppose,  at  the  least,  great  diversity  in  the  nature 
of  the  possible  inhabitants  of  the  different  planets, 
corresponding  to  the  known  diversities  of  conditioitf 
subsisting  in  them.  But  the  inquiry  mainly  refers 
to  the  question,  whether  these  differences  must  be  so 
great  as  to  preclude  all  idea  of  a  nature  anahgcm  to 
our  own,  in  a  physical  point  of  view ;  it  would  be  of 
course  easy  to  grant  metaphysical  entities  or  spiritQiI 
existences  of  an  unknown  kind,  wholly  different; 
but  this  is  not  the  question  before  us. 

We  are  acquainted  with  moral  and  intellectoal 
life  in  finite  beings  only  as  connected  with  a  material 
organisation ;  we  see  our  own  world  suited  to  be  the 
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dwelliog-place  of  such  orgamsation ;  we  see  other 
irorlds  around  us  presenting  manj  external  points  of 
aQalog7 — are  thej  suited  to  be  the  dweUing-plaoes 
of  beings  in  any  way  aaudogous  f  The  question  rather 
is,  whether  there  are  any  positive  grounds  for  sup- 
posing the  diversities  so  great  as  to  destroy  all  idea 
of  any  common  or  kindred  nature  in  such  inha- 
bitants, and  thus  practically  to  put  them  so  entirely 
out  of  the  category  of  beings  within  any  range  of 
sympathy  or  connexion  with  ourselves,  as  would  be 
virtually  to  deny  their  existence. 

The  object  of  this  essay  is  not  controversial :  it  is  Difficultly 
not,  therefore,  intended  to  go  into  the  questions  of  considered, 
detail  raised  by  either  of  the  disputants  on  the  sub- 
ject of  the  habitable  nature  of  the  planets.  It  is 
my  object  to  look  at  this  question  rather  in  its 
more  general  aspect,  than  as  referring  to  particular 
planets,  and  in  relation  to  the  broader  argument 
applying  to  all.  There  are,  however  (as  we  have 
abready  noticed),  a  variety  of  considerations  to  be 
taken  into  account;  with  all  analogy  in  favour  of 
the  posdbiUty  of  inhabitants  in  the  planets,  it  is  still 
little  more  than  a  possibility.  If  there  were  no 
arguments  of  another  kind  to  oppose,  it  might  amount 
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to  probability.  Bat  there  are  some  anch  oppodng 
arguments,  which  must  he  carefuUj  noticed,  such  as 
those  deriyed  from  the  state  of  our  moon,  the  geolo- 
gical history  of  our  earth,  and  the  condition  of  the 
sun,  the  asteroids  and  comets,  to  all  which  we  shall 
refer  in  due  order. 

The  sun.  As  to  the  sun  himself:  the  ingenious  speculations 

of  the  elder  Herschel  and  Arago  have  assigned  him 
a  race  of  inhabitants  very  like  ourselves,  living  upon 
the  solid  globe  or  nucleus,  over  which  is  spread  the 
resplendent  atmosphere  or  photosphere,  the  source  of 
those  rays  which  convey  both  light  and  heat,  and 
which,  it  is  conceived,  may  emanate  from  the  en- 
velope without  a£Pecting  the  central  body. 

Nature  of         Indeed,  on  this  point  there  is  one  consideratioii 

the  solar  ^ 

heat  often  not  suflSdently  attended  to.     The  solar  heat  is 

entirely  of  a  peculiar  nature,  unlike  that  which 
emanates  from  a  terrestrial  hot  body  simply  cooling 
or  radiating  its  heat  The  solar  heat  is  not  derived 
from  the  mere  cooling  of  the  sun,  but  is  conveyed,  as 
it  were,  in  the  rays  of  light,  as  a  vehicle,  and  never 
becomes  sensible  as  heat  till  the  Ught  is  absorbed.  It 
is,  therefore,  probable  that  these  rays  may  owe  their 
extrication  from  the  sun  to  some  other  cause  than 
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devotion  of  temperature.  It  is  an  effect  elicited  or 
produced  by  the  action  of  certun  rajs^  which  are  no 
more  properly  rays  of  heat  than  a  galvanic  current 
can  be  called  a  current  of  heat,  because,  when 
stopped,  it  excites  heat  The  solar  rays  pass  freely 
not  only  through  empty  space,  but  even  through 
sir  and  all  transparent  media,  vnthout  heating  them ; 
thejr  never  excite  heat  till  they  are  impeded  by  a 
solid,  or  at  least  an  opaque  body. 

'^The  temperature  of  space  '^  is  a  term  which  some 
philosophers  use,  probably  meaning  the  proper  tem- 
perature of  some  fnedkim  diffused  through  the  celestial 
spaces,  and  which  is  independrat  of  the  sun's  radiation. 
This  proper  temperature  is  supposed  by  some  to  be 
extremely  low ;  at  any  rate,  it  manifestly  depends  on 
the  degree  of  this  temperature  to  what  extent  any 
planet  shall  retain  the  heat  imparted  ta  it  by  the 
sun,  and  the  loss  of  heat  will  be  greatly  modified 
in  proportion  as  their  surfaces  possess  high  or  low 
radiating  powers. 

The  time  of  rotation  of  the  planets,  again,  is  a  ma-  Tempen- 

ture  of  the 

terial  element  in  modifying  the  degree  of  heat  they  planets. 
receive  from  the  sun,  from  the  comparative  rapidity 
with  which  points  on  their  surfaces  pass  from  under 
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the  heating  rays  of  the  sun.  But  this^  agun,  must 
be  greatly  modified  by  the  individual  temperatures 
of  the  planets  arising  from  internal  heat,  the  re- 
mains of  their  primeval  high  temperature,  and  de- 
pendent on  their  rate  of  cooling,  which  may  be 
different  in  the  different  planets,  from  a  state  of 
*  primeval  fusion.  Some  rough  calculation,  perhaps, 
might  be  instituted  from  their  known  densities  and 
magnitudes  which  might  give  an  idea  as  to  the 
possible  relative  temperatures,  or  states  of  consoli- 
dation, which  they  may  at  the  present  time  have 
simultaneously  reached,  supposing  them  to  have 
commenced  from  a  common  period  of  fusion. 

On  such  points,  indeed,  we  have  few  data;  bat 
they  are  clearly  essential  to  be  taken  into  account 
before  we  can  pronounce  on  the  actual  temperature 
of  any  planet ;  and  even  that,  if  known,  can  but 
little  affect  any  conclusion  as  to  the  existence 
of  inhabitants,  since  even  with  our  own  frames 
we  know  what  great  differences  of  temperature  can 
be  sustained  without  inconvenience  ;  even  eno  mous 
differences  have  been  endured  without  actual  injoiy ; 
and  the  conception  of  modified  organisations  to  suit 
any  difference  of  temperature  is  by  no  means  difficult* 

*  On  this  subject  the  reader  is  referred  to  a  yalnable  and  dabonte 
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There  is  also  this  material  consideration  to  be  taken 
into  account  Atmospheres  of  an  aqneons  nature  have 
been  supposed  surrounding  the  planets.*  The  solar 
rays  will  penetrate  through  such  an  atmosphere  in  pro- 
portion to  its  transparency ;  but  when  the  solid  bodj 
is  heated^  it  radiates  a  new  species  of  heat,  which  is 
w>t  transmissible  by  radiation  through  the  aqueous 
envelope.  The  planet  might  thus  retain  a  large  pro- 
portion of  the  heat  acquired,  or  at  an  j  rate  could  only 
lose  it  by  the  heating  of  the  supposed  atmosphere, 
which  may  then  externally  radiate  it  away.  Such 
an  enyelope  might  thus  greatly  modify  the  tempe- 
rature of  a  planet 

Of  the  moon,  from  its  proximity,  we  of  course  The  ixuwn. 
know  more  than  of  the  rest  of  our  system.     The 
visible  details  of  its  physical  conformation — or,  as 
a  recent  writer  somewhat  strangely  called  it  —  the 
geology  of  the  moon,  are  familiarly  known,  and  lead 

pftper  by  W.  Hopkixis,  Esq.)  in  the  Cambridge  Philos.  TransactioiiB,  voL 
iz.  Part.  IV.,  1866.  Ab  to  many 'details  of  the  astronomical  data  re- 
specting the  planets,  double  stars,  &c.,  nameroos  inaocorades  in  the 
compatations  of  the  **  Essay  **  are  pointed  out  in  an  able  and  acute  little 
tract,  entitled  *<  A  few  more  Words  on  the  Plurality  of  Worlds  ** ;  by  W. 
&  Jacob,  F.B.  A.  &,  astronomer  to  the  Hon.  KL  Cat  Madras.  London, 
1855. 
^  See  Brewster,  p.  54. 
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to  the  general  idea  of  a  vast  waste  of  extinct 
craters  without  traces  of  seas  or  rivers^  without  a 
perceptible  atmosphere,  unless  it  be  one  of  the  most 
contracted  kind,  not  reaching  so  high  as  to  the  iofA 
of  the  mountains. 

The  most  delicate  thermoscopes  have  failed  to 
detect  the  slightest  heat  in  the  concentrated  rays  of 
the  moon ;  that  is,  in  the  sun's  light  scattered  and 
dispersed  away  as  it  is  after  reflection  &(»a  her 
convex  and  rough  surface. 

The  heat  of  temperature  which  the  moon  herself 
acquires  by  absorption  of  these  rays,  if  it  could  be 
radiated  in  sensible  intensity  to  so  great  a  distance  as 
to  the  earth,  would  probably  be  all  absorbed  by  onr 
atmosphere  and  clouds,  if  not  by  any  other  oosmical 
medium,  before  it  reaches  us. 

Yet  conjectures  are  not  wanting  on  the  other  side: 
according  to  which  the  absence  of  water  has  been 
accounted  for  by  its  transfer  from  the  surface,  for  a 
whole  fortnight  exposed  to  the  sun,  to  the  opposite 
side  "  by  distillation  in  vacuo^  after  the  manner  of 
the  cryophorus."*     These  and  other  arguments  must 

*  Herschel,  Outlines  of  Astnmomy,  §  431. 
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at  least  leave  the  qaestion  fairly  open  to  discussion. 
Again,  with  regard  to  the  visible  hemisphere  of  oar 
satellite,  it  has  been  remarked,  that  if  the  lunarians 
are  beings  of  at  all  similar  social  nature  with  our- 
selves, they  would  naturally  inhabit  cities ;  and  large 
cities  would  be  fully  visible  to  powerful  telescopes. 
Again,  if  they  had  extensively  the  use  of  fire,  and 
mannfstctures  dependent  on  its  use,  this  would  hardly 
fail  to  reveal  itself  by  smoke.  From  the  absence  of 
such  indications,  then,  it  is  affirmed  that  they  have 
not  anything  resembling  our  manufacturing  towns. 

Bat  against  this  it  has  been  very  recently  con- 
tended *,  on  the  strength  of  analogous  actual  obser- 
vations, that  at  such  a  distance  cities  and  smoke 
woold  not  reflect  light  so  as  to  be  distinguishable. 

At  any  rate  we  see  enough  to  assure  us  that  the  Lunarians 

necessarilj 

inhabitants,  if  any,  must  be  very  differently  con-  verydifrcr- 

ent  ftom 
stitnted  from  ourselves,  to  live  in  enjoyment  under  t«rrestriai«. 

the  manifest  singularities  of  climate  and  physical 
condition  and  the  extreme  alternations  of  tempera- 
tore  to  which  they  must  be  subject  But  geology 
is  not  without  its .  use  in  hinting  at  some  kind  of 

•  See  a  Piqper  by  Prof.  G.  P.  Smyth  in  the  Edinb.  Pha  Journal,  1855. 
<)  8 
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analogy  in  the  moon  with  stages  of  formation  which 
our  earth  has  passed  through.  When  the  lunar 
volcanoes  were  active,  the  elements  of  water  must 
have  been  present;  and  the  terrestrial  water, and 
even  the  atmosphere,  must  have  been  in  a  very  in- 
visible state  when  the  earth  was  at  an  eztremdj 
high  temperature.  It  may  be  added,  that  Madler 
and  Beer,  after  their  accurate  and  elaborate  examina- 
tion of  the  physical  structure  of  the  moon,  conclude 
with  a  distinct  speculation  on  the  probability  of  its 
containing  inhabitants,  however  differently  consti- 
tuted from  ourselves. 

But  all  the  foregoing  speculations  assume  that  the 
hemisphere  of  the  moon,  which  is  towards  us,  is 
similarly  conditioned  to  the  rest  of  its  surfiice.  Now, 
even  at  a  very  recent  date,  some  results  have  been 
obtained  of  a  highly  curious  nature  with  respect 
to  the  moon,  which  materially  affect  the  question, 
inasmuch  as  they  show  a  peculiarity  in  the  viaibU 
hemisphere. 

Professor  Hansen  *  has  lately  pursued  some  ela- 
borate computations  of  certain  corrections  necessary 

*  Astronomical  Society's  Kotices,  toL  z7.  p.  li. 
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to  be  applied  to  the  inequalities  of  the  moon's  motion, 
deduced  on  the  theory  of  gravitation,  and  thus  in* 
Tolving  as  an  element  the  attractive  force  of  the 
moon,  dependent  not  onlj  on  its  absolute  mass,  but 
also  on  its  figure.  Hence  he  arrives  at  the  theoretical 
conclusion  that  it  is  necessary  to  suppose  tlie  centre 
of  gravity  of  the  moon  different  from  the   centre   of 
its  figure,  and  farther  from  the  earth  than  the  latter  ; 
in  other  words,  the  hemisphere  of  the  moon  turned 
towards  us  is  more  raised  above  the  mean  level,  as 
referred  to  the  centre  of  gravity,  than  that  away 
from  ns ;  a  condition  to  which  its  ocean  and  atmo- 
sphere, if  it  had  any,  would  conform :  this  relative  ele- 
vation at  the  middle  point  of  the  hemisphere  amoimts 
to  nearly  twenty-nine  miles.     And  the  summit  of  a 
mountain  or  table  land  of  that  height  would  be  ne- 
cessarily destitute  of  water  or  atmosphere ;  though 
both  may  exist  with  all  the  attendant  phenomena  of 
life  in  the  hemisphere  away  from  us,  which  is  not 
thus  raised ;  and  even  at  the  boundary  some  traces 
of  an  atmosphere  might  be  perceptible. 
The  intensity  of  the  solar  rays,  which  would  occa-  Mercury, 

Venus, 

sion  so  hot  a  climate  in  Mercury,  may  be  greatly  Mm. 
mitigated  by  the  density  of  the  medium  by  which  he 

Q  4 
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is  sarrounded ;  and  the  temperature  to  which  the  in- 
habitants of  any  part  of  Venus  maj  be  exposed  will 
necessarily  be  very  rariable,  from  the  extreme  incli- 
nation of  her  axis^  which  gives  rise  to  two  winters 
and  two  summers  in  the  course  of  her  short  year  to 
the  greater  part  of  her  surface^  as  is  the  case  on  a 
less  notable  scale  within  our  own  tropics^  her  tropics 
being  near  her  poles.* 

2in>  SOMUEB. 
lar  WmTKB.       _,— VtA"^ --— ^      2hd  Wiztteb. 


SsAflon  IN  YsiruB.    Indin.  75^^ 

The  planet  Mars  is  on  all  hands  admitted  to  be 
circumstanced  so  similarly  to  our  earthy   that  little 
discussion  can  be  needed. 
Planetoids.        The  kind  of  creatures  capable  of  inhabiting  the 


*  On  this  point  (as,  indeed,  on  most  others  of  interest  connected  with 
the  physical  facta  of  the  planetary  worlds),  the  reader  will  pefhaps 
hardly  need  to  be  formally  referred  to  Admiral  Smyth's  **  Qyde  of 
Celestial  Objects,'*  toL  i  p.  107^  &c. 


JSmu  IL   §  T.]      PHYSICAL  ARGUMENT.  233 

asteroids,  or  planetoids  as  thej  are  now  more  pro- 
perlj  called^  is  a  qaesticHi  on  which  Sir  J.  Herschel  * 
has  not  thought  it  unfit  to  offer  some  conjectures. 
Bat  if  they  are  nninhahitahle—  if  thej  are  excep- 
tional in  this  respect — so  they  are  in  all  others. 
Their  number^  so  far  from  being  exhausted  bj 
modem  discoveries,  will  ver j  probabij  be  found  to 
be  infinite,  and  of  all  sizes,  from  the  first  known, 
downwards ;  not  fragments  of  an  explosion  (which 
sayoors  of  the  convulsionary  hypothesis),  but  globules 
or  molecules,  gradually  condensed  from  a  remaining 
ring  of  eomnical  matter,  other  parts  of  which  may 
eren  yet  be  destined  to  undergo  further  condensa- 
tions and  combinations,  and  to  form  larger  planets, 
which  may  not  for  myriads  of  ages  be  approaching 
the  stage  of  bearing  inhabitants. 
The  materials  of  which  Jnpiter  is  composed  are  of  jopiter  and 

the  superior 

a  specific  gravity  about  equal  to  that  of  water,  which  pUneta. 
is  the  same  nearly  as  that  of  the  sun.     The  essayist, 
in  his  assumed  magisterial  vein,  lays  it  down  as  by 
no  means  an  arbitrary  hypothesis,  that  Jupiter  is  a- 
globe  of  water ;  and  argues  accordingly  that  his  in- 

•  OaUiiw«»  §  616. 
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habitants,  if  any,  must  be  aqoarian  creatures  of  a 
soft,  pulpj,  boneless,  wateij  cbaracter,  to  which,  he 
thinks,  we  should  naturally  feel  it  yerj  difficult  to 
ascribe  intelligence  or  moral  attributes;  that  is, 
without  violating  those  analogies  which' we  are  so 
prone  to  form  (perhaps  groundlessly)  from  con- 
templating our  own  species. 

But,  as  Sir  D.  Brewster,  on  the  other  hand,  veiy 
justly  observes,  there  are  many  solid  substances,  and 
even  some  minerals,  as  pumice,  pitchstone,  &&,  and 
the  metals  of  the  alkalis,  of  less  specific  gravitj 
than  water.  Jupiter,  therefore,  may  just  as  well  be 
composed  of  solid  materials,  and  be  tenanted  bj 
animals  capable  of  living  on  land,  as  by  aquatics. 
Similar  calculations  have  shown,  that  in  all  the  outer 
planets  the  conditions  of  gravitation  are  nearly  the 
same ;  nor  need  the  small  specific  gravity  reqcdnte 
for  such  animated  beings  occasion  any  difficulty. 
On  our  own  planet,  animals  differ  widely  in  this 
respect.  It  is  hardly  necessary  to  remark  that 
birds,  e.  ^.,  have  their  bones,  coverings,  &c.,  of  much 
greater  specific  lightness  than  the  corresponding 
parts  of  terrestrial  animals. 

Kay,  Sir  D.  Brewster  has  shown,  by  direct  calcu- 
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ladon,  that  even  human  beings^  constituted  as  we 
are,  would  not  reallj  be  much  inconvenienced  if 
transported  to  the  surface  of  Jupiter;  that  buildings 
and  trees^  such  as  we  have  on  our  earthy  might  stand 
and  grow  securelj  in  so  far  as  the  force  of  gravity  is 
concerned:  and  the  same  would  be  true  for  the 
planets  exterior  to  him.*  At  any  rate^  when  we 
reflect  on  the  extremely  varied  forms  of  animated 
life  on  our  own  globe^  on  the- diversified  structures 
of  different  classes  of  animals^  and  the  marvellous 
adaptations  of  their  respiratory  and  circulatory 
functions  to  the  conditions  of  their  existence  under 
the  most  varied  circumstances,  yet  all  preserving  the 
most  recondite  relations  to  analogy  and  unity  of  com^ 
position,  we  conceive  there  can  exist  no  difficulty 
va  imagining  the  possibility  of  living  beings  constructed 
with  bodies  of  greater  or  less  specific  gravity,  suited 
to  the  most  widely  difierent  conditions  of  gravitation 
or  atmospheric  pressure  in  which  they  might  be 
destined  to  live,  and  with  respiratory,  muscular,  di- 
gestive, or  locomotive  powers  and  capacities  developed 
in  infinitely  varied  degrees,  according  to  the  different 

*  Brewster,  p.  64. 
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conditions  under  which  they  might  subsist,  and  the 
media  in  which  thej  might  have  to  move — yet 
always  preserving  an  unbroken  analogy  with  wm 
grand  and  uniyersal  scheme  of  uniformity,  of  which 
we  enjoy  only  partial  glimpses;  while  under  any 
such  variety  of  external  form  or  condition,  they  mqf 
be  equally  capable  with  ourselves  of  being  the  re- 
cipients of  higher  principles  of  intellectual,  moral,  or 
spiritual  life. 
Aifpnment         One  of  the  arguments  respecting  the  physical 

from  the  ^  ^ 

reflected       Condition  of  the  heavenly  bodies,   has  been  inge- 
lightofthe       ^  ^  ^  ^  ^ 

planets.  niously  derived  from  the  polarised  condition  of  the 
light  reflected  from  their  surfaces.  In  our  own 
globe,  this  modification  exists  in  the  blue  light  of 
the  sky.  Sir  D.  Brewster,  in  referring  to  this  (act, 
alludes  to  conjectures  which  assign,  on  this  groundf 
an  aqueous  nature  to  the  medium  reflecting  that  blae 
light ;  and  assuming  that  the  fact  is  so,  he  goes  on  to 
apply  the  remark  by  observfng  that,  to  a  distant  spec- 
tator, the  polarised  condition  of  the  light  reflected 
from  the  earth  would  be  a  proof  of  the  aqueous  natore 
of  its  envelope,  and  hence  such  polarisation,  observed 
as  it  has  been  in  the  light  of  the  planets,  is  a  like 
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proof  of  the  existence  of  water  in  them.*  This  in- 
ference, however,  appears  to  me  unfounded :  all  trans-* 
parent  bodies,  not  only  water,  polarise  light  bj  reflec- 
tioo:  and  some  opaque  and  rough  bodies,  and  even 
metals  (contrary  to  the  assertion  of  many  elementary 
books)  polarise  some  portion  to  a  very  sensible  amount* 
Hence  the  inference  of  an  aqueous  reflector  is  not 
a  necessary  one.  In  point  of  fact,  the  light  of  the 
moon  and  of  comets  has  been  found  to  be  polarised, 
where  the  presence  of  water  is  more  than  doubtful. 
If  the  j^anets  presented  plane  surfaces,  or  if  we 
could  otherwise  determine  the  angle  of  polarisation, 
then  the  inference  as  to  water  might  be  verified. 

The  condition  of  comets  is  perhi^  in  some  re-  cometi. 
spects  as  well  understood  as  that  of  the  solid  planets, 
notwithstanding  their  apparently  more  singular  ap- 
pearance, and,  in  some  instances,  enormously  distant 
wanderings.  They  are  certainly  transparent  as 
masses,  whether  composed  of  gaseous  matter,  or 
much  more  probably  of  minute  solid  molecules 
loosely  aggregated,  and  probably  kept  so  by  a  high 
state  of  electric  tensi<m,  through  whose  interstices 

^  BrevBler,  p.  54. 
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light  passes^  but  which  may  also  be  transparent 
themselves.  It  may  be  too  hasty  an  assumption  to 
assert  that  even  in  their  present  state  they  are  not 
likely  to  have  organised  inhabitants ;  yet  they  may 
at  some  future  period  be  destined  to  condense^  ts 
Gambart's  comet,  separating  into  two,  and  each  ex- 
hibiting a  nucleus,  shows  a  tendency  to  do ;  and  may 
in  time  become  fixed  and  consolidated  bodies  of  our 
system,  the  future  abodes  of  life, 
^ctf Sod  With  respect  to  that  singular  system  of  comets 
of  short  period,  consisting  of  at  least  five  or  sii 
members,  whose  aphelia  (or  greatest  distances) 
lie  all  within  a  little  beyond  the  orbit  of  Jupiter, 
and  which  are  all  mere  vast  nebulous  masses, 
yet  as  much  parts  of  our  system  as  any  of  the 
solid  planets,  it  has  been  distinctly  shown  bj 
Leverrier  that  they  have  probably  been  once  tra- 
versing the  depths  of  space  in  infinitely  long  orbits, 
and  have  at  length  been  fixed  in  our  system  by  the 
attraction  of  Jupiter.  May  they  not,  in  the  revelation 
of  ages,  possibly  be  destined  to  become  more  solidiBed 
members  of  our  planetary  world  ?  Nor  can  an  astro- 
nomical imagination  divest  itself  of  the  idea  of  some 
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possible  relation  between  this  system  and  the  ring 
of  planetoids  or  scattered  planetarj  globnles,  ap- 
proaching in  so  many  respects  a  cometary  nature, 
which  occupies  the  region  at  about  the  mean  dis- 
tance of  the  planeto-cometary  bodies.  In  all  these 
we  may  be  at  liberty  to  fancy  stages  of  progress 
towards  worlds,  and  that  consequently  in  each  there 
may  exist  at  least  the  germs  and  seeds  of  organi- 
sation and  life. 

From  what  was  before  remarked  as  to  the  nature 
of  the  solar  rays,  arises  this  remarkable  consideration 
with  respect  to  comets,  at  variance  with  what  is 
commonly  supposed ;  being,  as  we  know  they  are, 
extremely  transparent,  however  near  they  may  ap- 
proach the  sun,  his  rays  will  pass  through  them  without 
heating  them.  At  least  it  can  only  be  from  imperfect 
transparency,  which  doubtless  may  be  increased 
as  they  are  more  condensed  at  perihelion  *,  that  any 
solar  heat  can  affect  them.  But  even  then  the  effect 
may  be  much  less  than  is  commonly  imagined.  This 
consideration  may  not  be  without  value  in  reference 
to  the  conceivable  idea  of  tidinute  organised  beings, 

*  See  Plrafenor  C.  P.  Smyth  on  Comets,  Edin.  Tnms.  1S50. 
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ZDonads  or  animalculsy  peopling  the  fine  m(decQles  of 

which  cometarj  matter  maj  consist 
CoDditioDs        In  general^  so  far  as  anything  is  made  to  appear 
differ  only     qh  certain  and  definite   astronomical   grounds,  the 

in  decree  *^ 

from  those  <^hole  question  appears  to  be  one  of  Segne :  flie 
conditions  of  grayitation  and  atmospheric  pressure^ 
of  heat  and  lights  and  the  like^  are  only  questions  of 
degree  in  reference  to  all  the  planets  of  our  system: 
they  all  resemble  the  earth  more  or  lees,  they  enjoy 
degrees  of  the  same  physical  influences  more  or  b». 
But  their  conditions  in  no  instance  differ  in  hmi 
From  the  brightest^  hottest,  or  most  intensely  gravi- 
tatingy  up  to  the  coldest,  darkest,  and  most  feebly 
attractive,  there  is  but  an  enlarged  or  contracted 
scale  of  influences,  and  not  a  change  in  th^  kind  or 
nature.  So  far  as  these  considerations  go,  we  can 
therefore  see  no  proof  or  even  presumption  what- 
ever against  their  possessing  inhabitants;  in  stmc- 
ture  and  function,  differing  perhaps  not  more 
widely  from  those  of  the  earth  than  the  other 
conditions  differ :  —  in  the  adaptation  and  de- 
velopment of  their  forms  or  faculties  modified  in 
degree  to  as  great  an  amount  as  the  conditions  of 
their  existence  may  be  diversified ;  —  yet  without 
any  such  essential  and  radical  diversity  in  kind  or 
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nature  as  would  place  them  out  of  all  analogy  with 
what  we  know  of  at  least  one  small  portion  or  mem«* 
ber  of  the  gre<xb  whoU^  or  kindred  scheme  of  cosmos. 

The  considerations  famished  to  as  by  geology  Analogy 

from  post 
from  its  disclosares  of  the  past  history  of  the  forma-  state  of  the 

earth, 
tion  of  the  earth's  crust  with  its  organised  inhabit- 
ants are  perhaps  among  the  most  material  aids  to 
any  inferences  as  to  the  structure  and  destination  of 
other  planetary  bodies. 

And  here  one  of  the  points  most  dwelt  on  is  the  £arth  long 

without 
assertion  of  the  recent  date  of  man  on  the  globe,  man. 

which  has  been  commonly  assumed  to  be  settled  on 
what  is  confessedly  mere  negative  evidence.  It  is, 
indeed^  an  opinion  at  present  current  among  geo^ 
legists^  that  man  cannot  claim  a  higher  date  than  a 
period  later  than  the  latest  of  the  tertiary  deposits ; 
but  how  many  millions  of  years  ago  was  the  latest  of 
these  deposits  is  not  so  easily  settled.  This  opinion 
is  grounded  solely  on  the  mere  absence  of  any  remains 
hitherto  detected,  and  with  no  powerM  analogies 
in  support  of  the  negation,  but  with  every  proba- 
bility to  the  contrary  afforded  in  the  apparent  fitness 
of  the  state  of  the  earth  for  man  being  its  tenant  at  a 
much  earlier  date  than  that  commonly  assigned  to  his 
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origin.  There  seems^  however,  to  be  a  peculiar  fond- 
ness in  some  minds  for  trimnphing  in  the  assumed 
recent  origin  of  the  race,  not  verj  intelligible  on 
phUasophic  grounds,  and  in  which  both  writers  in  the 
present  controversy  seem  more  or  less  to  partake. 

It  is,  indeed,  on  all  hands  admitted  that  we  neither 
have  any  evidence,  nor  would  analogy  allow  us  to 
expect  any,  of  the  existence  of  man  (or,  indeed,  even 
of  the  higher  mammalia  throughout  all  the  vast 
periods  of  the  earlier  formations. 

But,  after  all,  to  what  does  the  argument  amount? 
Only  to  this :  that  the  earth,  during  all  these  in- 
calculably long  past  periods,  was  nevertheless  in  a 
state  of  preparation  for  man's  habitation ;  and  thus, 
although  the  planets  may  now  be  destitute  of  in- 
habitants, they  may  possibly  be  only  undergoing 
similar  changes  anticipatory  to  a  similar  result ;  and 
thus,  if  the  uninhabited  state  of  the  planets  be  ad- 
mitted, we  must  still  enlarge  our  ideas,  we  must 
embrace  in  our  view  not  merely  the  present  moment 
of  time,  but  the  whole  expanse  of  the  past  and  the 
future,  and  thus  regard  all  worlds  as  equally  related, 
actually  or  prospectively,  to  the  destinies  of  moral 
and  intelligent  beings. 


i 
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Thus  such  considerations  as  geologjr  fornishes  are  nanetsmar 

be  tor  a 

not  without  their  use  in  pointing  to  a  very  possible  in-  ^'m*  devoid 
terpretation  of  manj  parts  of  the  planetary  eoonomy.  «t>^ 
As  onr  earth  has  undergone  successive  changes,  and  Tet  afier- 
was   probably  for  vastly  long  periods  destitute  of  become  in- 

habited. 

all  organised  life,  or  at  least  of  all  its  higher  forms ; 
8o  it  may  be  fairlj  argued,  if  any  of  the  planets 
present  features  incompatible  with  organised  life  at 
the  present  time,  it  by  no  means  follows  that  they 
will  not  have  life  developed  in  them  at  same  future 
time,  even  up  to  its  highest  grade. 

Or,  again,  others  may  possibly  argue,  they  may 
have  already  attuned  that  point,  and  have  been 
since  undergoing  a  retrograde  influence  of  a  de- 
structive kind,  reducing  them  to  an  uninhabited 
state.  Yet  surely,  when  all  that  we  know  of  the  past 
history  of  the  universe,  little  as  it  is,  is  wholly 
stamped  with  the  character  of  advance,  we  cannot 
easily  reconcile  ourselves  to  the  idea  of  retrograda^ 
Han  or  destructive  agencies  in  any  part  or  member 
of  the  system.  But  even  were  this  so,  it  might  be 
more  philosophically  regarded  as  merely  one  phase 
out  of  a  vast  series  of  changes  in  their  recondite 

B   S 
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arrangement,  to  be  succeeded  again  bj  renovated 
light  and  life. 

In  all  that  is  urged  relative  to  the  physical  con- 
ditions of  the  planets,  there  is  nothing  to  show, 
that  they  may  not  experience  changes  in  those  con- 
ditions, or  may  not  have  already  experienced  them, 
in  as  great  a  degree  as  the  earth,  we  know,  has 
done,  and  beyond  a  doubt  will  continue  to  do :  and 
this  by  the  slow  operation  of  immutably  ordered 
and  profoundly  adjusted  series  of  regular  laws  and 
physical  causes.  If  the  earth  in  the  process  of  pro- 
gressive evolution  has  at  a  certain  stage  become  the 
scene  and  site  of  intellectual  and  moral  existence, 
the  other  planets  also  may  have  been  so,  or  may  at 
a  future  time  become  so. 
Probable  Looking  at  the  subject  solely  as  a  question  of 

general  dif- 
fusion of      plausible  philosophic   conjecture,  and  guided  as  we 
life,  prewnt 
or  future,     should  be  by  the  pure  light  of  inductive  analogy,  all 

astronomical  presumption,  taking  the  truths  of  geo- 
logy into  account,  seems  to  be  in  favour  of  pro- 
gressive order,  advancing  from  the  inorganic  to  the 
organic,  and  from  the  insensible  up  to  the  intellectual 
and  moral  in  all  parts  of  the  material  world  alike, 
though  not  necessarily  in  all  at  the  same  time  or 
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with  the  same  rapiditj;  in  some  worlds  one  stage- 
being  reached^  while  in  others  only  a  comparativelj 
small  advance  maj  have  been  made. 

It  is  on  an  enlarged  view  of  the  nniformitj  per*  views  of 

(Ented. 

vading  the  entire  system  of  the  natural  world, 
both  in  space  and  time,  that  the  assertion  of  rational 
inhabitants  in  other  worlds  has  been  defended  bj 
(Ersted  in  that  eloquent  posthumous  work  already 
referred  to.*  And  though  he  agrees  so  far  with  the 
author  of  the  Essay  as  to  admit  the  possible  eaistmff^ 
absence  of  inhabitants  in  many  worlds,  on  the  same 
principle  as  in  the  case  of  the  earth  for  such  in- 
numerable ages  prior  to  the  introduction  of  man^ 
yet  it  is  only  on  the  truly  just  and  philosophic 
ground  of  supposing  universal  and  perpetual  change 
and  progress  according  to  some  grand  laws  as  yet 
unknown,  of  which  the  existing  condition  of  things 
forms  but  one  small  subordinate  stage  and  portion, 
and  which  everywhere  tends  to  prepare  the  way  for 
the  higher  development  of  rational  and  spiritual 
life. 

CErsted  has  in  fact  pursued  this  topic  in  more 


*  The  Soul  in  Natine,  &c 
R  3 
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than  one  part  of  his  various  essajs^  and  on  several 
grounds.  In  a  portion  of  these  reasonings  he  adopts 
a  tone  of  somewhat  vague  metaphTsical  speculation 
in  which  I  cannot  altogether  follow  him.*  But  so 
far  as  the  present  discussion  is  concerned,  and  in  a 
more  strictly  physical  point  of  view,  the  following 
passage  will  present  a  fair  idea  of  the  nature  of  his 
reasoning:  — 

**  If  we  are  now  thoroughly  convinced  that  every- 
thing in  material  existence  is  produced  from  similar 
particles  of  matter,  and  by  the  same  forces,  and  in 
obedience  to  the  same  laws,  we  must  also  allow  that 
the  planets  have  been  formed  according  to  the  same 
laws  as  our  earth.  This  we  know,  however,  that 
they  have  developed  themselves  during  immeasurable 
periods  of  time  in  a  series  of  transformations,  which 
has  also  influenced  the  vegetable  and  animal  creation 
of  those  periods.  This  development  began  with  the 
lower  forms,  and  advanced  by  gradual  steps  to  the 
higher,  till  at  length  in  the  most  recent  periods  a 
creature  was  produced  in  which  self-conscious  know- 
ledge was  revealed.     We  must,  therefore,  allow  a 

*  See  especially,  pp.  58,  54. 
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similar  mode  of  deyelopment  in  the  other  planets. 
There  may  be  many  which  have  not  yet  attained 
sach  a  degree  of  development  as  onr  globe,  or  again 
other  far  higher  beings  may  haye  been  created :  but 
everywhere  the  creatures  endowed  with  reason  are 
the  prodnctions  of  nature  in  the  same  sense  as 
ourselves,  that  is,  their  understanding  is  bound 
up  with  the  organs  of  their  body;  therefore  the 
nature  of  their  understanding  cannot  be  funda- 
mentally different  firom  our  own,  but  must  obey  the 
same  laws."* 

I  will  conclude  with  one  more  extract,  which 
seems  to  complete  (Ersted's  view  of  the  possible 
characters  of  the  inhabitants  of  other  worlds,  and 
submit  it  without  further  comment  to  the  judgment 
of  the  reader :  — 

**  The  variety  in  the  nature  of  the  planets  of  our  own 
system  is  very  great ;  but  if  we  extend  our  thoughts 
over  the  whole  universe,  the  differences  are  end- 
less. On  some  planets  the  creatures  may  be  possibly 
on  a  far  larger  scale,  on  others  far  smaller  than  on 
our  own ;  on  some,  perhaps,  they  are  formed  of  less 


•  Ibid.  p.  108. 
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solid  matter^  or  maji  indeed^  approach  the  trans- 
parency of  ether ;  or^  on  others  again^  be  formed  of 
much  denser  matter.  The  rational  creatures  on 
some  of  the  planets  may  be  capable  of  receiving  far 
quicker,  more  acute,  and  more  distinct  impressions 
than  on  the  earth,  and  on  others  it  may  be  quite  the 
contrary.  If  we  now  turn  to  the  mental  forces  and 
mental  development,  we  cannot  acknowledge  less 
variety.  We  may  imagine  that  there  are  reasonable 
beings  with  weaker  faculties  than  our  own ;  but  if 
we  properly  appreciate  our  present  distance  from 
the  aspirations  of  our  reason,  we  feel  compelled  to 
acknowledge  that  an  endless  number  of  degrees  of 
development  may  exist  above  the  point  we  have 
reached.*'* 

•  Ibid.  p.  129. 
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§  tt— THE  AEGUMENT  CONSIDERED  IN  A 
THEOLOGICAL  POINT  OF  VIEW. 


Matato  nomine  de  te. — Hob. 
Thus  far  I  have  endeavoured  to  restrict  the  view  The  dtscas- 

sion  has  ez- 

of  the  question  to  its  proper  physical  and  phUcsO"  tended  be- 

yond  the 
fhical grouni^^ihe  extension  of  inductive  ancJogies  by  physical 

question, 

feoionable  conjecture.  Bat  the  writers  on  either  side 
We  not  confined  themselves  to  this  view ;  they 
kre  in  several  respects  availed  themselves  of  olJier 
gfownde  of  argament,  and  have  had  a  special  aim  at 
Interior  and  higher  conclusions. 


I 
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Badicai  de«       In  the  reference  to  such  hurher  viewB,  and  the 

feet  of  both  ^ 

vkma.  manner  in  which  the  question  of  planetarj  worlds 
is  treated  in  its  application  to  them^  there  teems 
much  of  a  verj  questionable  nature  in  the  specala- 
tions  on  either  side.  But,  in  my  opinion,  the  radical 
fcndt  which  pervades  the  whole  discussion  lies  in 
the  primary  fact,  that  the  question  ia  removed  tm 
its  proper  basis  of  inductive  conjecture  and  philo- 
sophical probability,  and  placed  altogether  on  the 
new  and  imphilosophical  ground  of  conformitj  to 
theological  belief.  The  investigations  throoghoat 
seem  to  be  carried  on,  not  with  a  view  to  philoso- 
phical TBUTH,  but  to  serve  an  ulterior  purpose;  a 
procedure  which  stamps  the  whole  inquiry  on  either 
side  with  a  character  alien  from  scientific  indepen- 
dence or  freedom  of  inquiry. 

In  the  first  instance,  we  cannot  but  be  stmck  bj 
the  somewhat  singular  tone  in  which  the  physical 


Singular 
representa- 
tions 
adopted  in 

the  Enay.  question  of  the  structure  and  origin  of  the  planetary 
system  is  spoken  of  by  the  author  of  the  '^  Essaj)" 
under  the  license  of  his  anonymous  mask:  — *^  The 
planets  and  stars  are  the  lumps  which  have  flows 
from  the  potter's  wheel  of  the  Great  Maker,  the 
shred  coils  of  which  in  His  working  sprang  frooa 
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Bk  mighty  lathe  —  the  sparks  which  darted  from 
Bis  awful  anvil  when  the  solar  system  lay  incan- 
desert  thereon  —  the  corls  of  vapour  which  rose 
from  the  great  cauldron  of  creation  when  its  ele- 
ments were  separated."  *  Again,  the  ideas  broached 
with  respect  to  the  arrangements  of  the  planetary 
q^stem,  and  especially  as  a£fecting  the  rank  and 
position  of  the  earth,  are  characterised  by  a  similar 
tone  of  paradox.  Thus  the  author  observes  —  ''The 
earth's  orbit  is  the  temperate  zone  of  the  solar 
sjstem,  and  in  that  zone  only  is  the  play  of  hot  and 
cold,  of  moist  and  dry,  possible."  f  •  .  •  ''  The  earth 
is  the  largest  planetary  body  in  the  solar  system  •  • 
the  vast  globes  of  Jupiter,  Saturn,  Uranus,  and  Nep- 
tone,  which  roll  far  above  her,  are  still  only  huge 
masses  of  cloud  and  vapour,  water  and  air.  •  •  •  • 
The  earth  is  really  the  domestic  hearth  of  this  solar 
i^stem,  adjusted  between  the  hot  and  fiery  haze  on 
one  side,  the  cold  and  watery  vapour  on  the  other. 
This  region  only  is  fit  to  be  a  domestic  hearth,  a  seat 
of  habitation;  and  in  this  region  is  placed  the  largest 
iolid  globe  of  our  system ;   and  on  this  globe,  by 

•  Eoay,  p.  243.  t  ^.  P.  196- 
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a  series  of  creative  operations  entirely  different  fipom 
anj  of  those  which  separate  the  solid  firom  the 
▼aporoQS^  the  cold  from  the  hot,  the  moist  from  the 
dry,  have  been  established  in  succession  plants, 
animals>  and  man."* 
Undue  pr^       Such  representations  seem  somewhat  to  resemble 

eminence 

gwentothe  the  geography  of  the  Chinese,  where  the  CelestisI 

earth.  o     o     *    ir 

Empire,  stretched  to  gigantic  proportions^  occupies 
all  the  most  central  and  fairest  portion  of  the  map, 
and  the  wretched  inhabitants  of  Europe  and  Arnica 
are  condemned  to  its  insignificant  outskirts  and 
remote  comers. 

But  in  the  ideas  thus  broached  it  is  not  mm 
novelty  and  paradox  on  which  I  would  animadvert. 
Such  speculations  appear  like  a  retrograde  movement 
The  author's  masquerade  assumes  rather  the  fashion* 
able  medicBval  costume,  and  affects  a  sort  of  pre- 
Raphaelite  astronomy.  His  theories  carry  us  back  to 
the  schemes  in  old  books,  with  a  gigantic  earth,  and 
a  pygmy  sun  and  planets  performing  their  hnmUe 
circuits  round  it.  His  speculations  evince,  if  not 
a  literal  and  physical,  yet  a  moral  Ptolemcdafn :  thej  . 

I 

*  Essay,  p.  208. 
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seem  conceived  in  the  spirit  of  the  dark  ages^  which 
made  man  and  his  interests  the  sole  /centre  and  end 
of  the  uniyerse,  and  would  bend  everything  else  in 
fobserviency  to  them.     The  medbsval  astronomy,  Themedic- 

▼al  astro- 

as  it  made  the  earth  the  centre  of  the  universe,  so  it  nomy  coo- 

nected 

helped  to  foster  man's  proud  conceit,  that  he  was  with  theo. 
hunself  the  centre  and  sovereign  of  the  moral  creation,  ^e^*^ 
And  this  was  intimately  wound  up  with  the  super- 
stitious belief  of  the  age.  The  heavens  revolved 
roond  the  earth,  to  which  everything  was  subservient ; 
so  man  was  the  *'  microcosm,''  or  emblem  and  type 
of  the  greater  world  without ;  and  with  him  and  his 
fertones  all  nature  was  connected;  to  his  benefit, 
or  for  his  retribution,  all  things  were  made  to  be 
conducive.  The  planets  shed  their  friendly  or  hostile 
influence  at  his  birth.  Their  combinations  and  con- 
junctions were  arranged  to  foretell  his  fate ;  and  the 
return  of  comets  and  recurrence  of  eclipses  were 
merely  notices  put  forth  to  advertise  nations  and 
sovereigns  of  their  approaching  destiny. 

So,  again,  the  theology  of  the  age  took  up  the 
same  ideas,  and  made  them  the  strongholds  of  its 
dominion ;  and  the  supremacy  of  an  exclusive  creed 
and  the  paramount  dignity  of  the  church  were  deeply 


i 
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concerned  in  the  maintenance  of  the  central  poritkm 
and  immobility  .of  the  earth.  As  that  position  repre^ 
sented  the  metropolitan  throne  of  the  spiritual  uni- 
verse,  which  could  in  no  way  be  consistent  with  s 
location  in  a  subordinate  and  revolving  planet,  an 
insignificant  globe  among  innumerable  others — some 
far  superior ;  so  the  earth's  immobility  typified  tbe 
infallibility  from  which  the  authority  of  the  church 
emanated,  and  whose  pretensions  could  not  but  be 
placed  in  jeopardy  when  the  former  was  assaQed 

It  should  not  be  forgotten  that  the  assertion  of  s 
plurality  of  worlds  was  one  of  the  heresies  for  which 
Giordano  Bruno  was  roasted  alive ;  so  that  it  be- 
hoves Protestants  to  watch  the  inroads  of  any  theo- 
logical dictation  of  the  opposite  view,  which  the 
tendency  of  the  essayist's  language  seems  to  threaten. 
Similar  But  though  the  same  precise  doctrines  and  preten- 

spirit  in  ^  ^  ^  ^ 

some  of        sions  of  infallible  authority  may  have  now  disappeared, 

these  specu- 
lations,        especially  in  Protestant  countries,  yet  prepossessions 

of  a  very  kindred  nature,  and  evincing  exactly  the 
same  ammu«  and  spirit, -^  "  mutato  nomine," — pW" 
vail  even  among  some  who  profess  themselves  philo- 
sophers ;  and  as  they  have  been  extensively  evinced 
in  regard  to  geology  and  other  branches,  so  they 
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luiTe  now  inflaenced  the  diBcassion  as  to  intelligent 

and  moral  inhabitants  in  the  planets^  as  a  question 

of  r€ligiou8  import ;  and  have  led  to  the  denial  of 

their  existence    as    derogatory  to  man's  exclosive 

spiritoal  privileges  and  moral  supremacy. 

But  the  true  spirit  of  the  inductive  phUosophy  inductive 

▼lew, 

tends  to  teach  a  modest  and  just  estimate  of  man's 
place  on  one  of  the  smaller  planets  in  a  subordinate 
solar  system  of  a  subordinate  stellar  cluster^  his 
whole  race  occupying  but  a  speck  in  space^  and  as 
liet  a  speck  in  time:  while  it  points  by  analogy  to 
other  similar  worlds,  possibly  in  different  phases  of 
deyelopment,  whether  corresponding  to  Juture  stages 
of  the  earth's  progress,  or  to  past 
I  have  elsewhere*  endeavoured  to  illustrate  and  Relation  of 

man  to  the 

maintain  the   simple    proposition,   that  whatever  is  system  of 

the  world. 

animal  in  man's  nature  must  be  viewed  as  part  of  the 
same  physical  development  and  system,  as  the  rest 
of  animated  nature:  Whatever  is  superior  to  this 
Belongs  to  a  different  order  of  conceptions,  and 
cannot  be  affected  by  any  physical  considerations. 
On  this  view  there  is  an  obvious  inconsistency  in  the 

•  See  Easay  I.  $  il 
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desire  to  connect  ideas  of  the  spiritaal  nature  of  man 
with  the  laws  of  the  material  worlds  or  to  ima^ne 
the  belief  founded  on  them  endangered  unless  it 
claim  so  uncongenial  an  alliance. 
Man  In  his       Equallj    groundless    is    the    anxiety    sometimes 

animal  na-  ,  ^ 

tuK  part  of  evmced  to  disconnect,  as  far  as  possible,  even  the 

aieries. 

physical  history  of  man  from  that  of  the  rest  of  the 
material  world  —  to  find  breaks  in  the  continuity  of 
the  order  of  nature  —  to  represent  what  is  called 
**  the  human  epoch  "  in  the  world's  history  as  marked 
and  separated  by  some  great  gap  or  interval  firom  all 
preceding  epochs — to  isolate  man  among  animated 
beings  on  the  earth,  and  to  isolate  that  earth  itself 
as  his  abode,  among  other  worlds.  The  dogmatic 
assertion  that  '*  there  is  no  *  transition  from  man  to 
animals  "  is  clearly  untrue  in  regard  to  the  physical 
nature  they  possess  in  common ;  and,  in  this  respect, 
we  need  not  go  even  to  the  lowest  form  of  sarage 
life  to  find  but  too  close  an  approximation  to  the 
brute. 
Origin  of  In  the  same  spirit  of  viewing  di£krent  parts  of 

civiliaatlon. 

nature  as  disconnected  from  each  other,  and  from 

*  See  Essay  on  the  Plurality,  &c.  pp.  81.  88. 164. 
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iDOie  comprehensiye  laws,  macli  speculation  has 
arisen  on  the  historj  of  civilisation^  but  on  very 
insafficient  data,  because  we  know  absolutely  nothing 
of  its  earliest  epoch,  or  of  the  element  of  time  so 
essential  to  its  satisfactory  investigation.  Much  ob- 
jection is  felt  to  supposing  man's  condition  pro^ 
grtmve,  or  linked  in  one  chain  from  the  lowest 
savage  life  up  to  the  highest  civilisation  and  ad- 
vancement; though  it  is  not  easy  to  see  on  what 
philosophical  or  rational  grounds. 
But,  on  such  subjects,  our  limited  historical  ex-  wautor 

evidence*  ns 
pedence  perhaps  hardly  yet  furnishes  us  with  snffi-  to  early 

dviUsation^ 

cient  data  on  which  to  prove  any  theory.  Within 
the  historic  period,  civilisation  advances  only  by  the 
slowest  and  most  insensible  gradations,  and  is  com- 
municated from  one  race  to  another.  We  have  no 
right  to  assume  that  its  advance  was  ever  more 
rapid,  but  probably  slower  nearer  its  origin.  The 
di£5culty  of  conceiving  the  transition  from  absolute 
brutality  to  high  civilisation  —  from  sounds  little 
better  than  the  inarticulate  language  of  beasts,  to 
highly  artificial  combinations,  the  index  of  mind  and 
abstraction, — arises,  at  least  in  a  great  degree,  from 
the  utterly  insufficient  ideas  conmionly  admitted  in 

s 
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accordance  with  the  received  chronology,  as  to  the 
length  of  time  necessary  for  such  advances. 

If^  according  to  some  able  inquirers  self-civilisation 
of  savage  tribes  be  held  to  be  impossible,  and  it  be 
deemed  necessary  to  refer  to  some  higher  sonrce  of 
enlightenment,  I  would  merely  remark  (so  iar  as  the 
present  subject  is  concerned)  that  this  would  not 
imply  any  interruption  of  natural  order  or  the  action 
of  ordinary  causes,  being  wholly  confined  to  the  pro* 
vince  of  the  mental  or  moral  world.  Such  improve- 
ments would  of  course  be  communicated  through 
certain  gifted  minds,  raised  up  for  the  purpose ;  and 
any  development  of  the  moral  and  intellectual 
nature  of  man,  in  proportion  as  it  is  traced  to  a  higher 
source  and  considered  to  belong  to  an  order  of  things 
distinct  from  anything  material,  it  is  the  more  dearly 
seen,  can  in  no  way  affect  or  interrupt  physical  con- 
tinuity. 
Higher  If  it  be  affirmed  that  '^  man  differs  in  his  kind, 

principle  in 

roan  dis-      and  cveu  in  his  order,  from  all  other  creatures,"  it 

tinct  ftvm 

all  physical   fg  certainly  not  in  his  material  nature  or  animal 

considera- 
tions, instincts,    but  only  in  a  higher  sense.     If   it  be 

asserted  that    the  introduction  of  reason  and  in- 
telligence upon  the  earth  ''is  no  part  nor  conse- 
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quence  of  the  series  of  animal  forms  ;  it  is  a  fact  of 
an  entirely  new  kind :  the  transition  from  brute  to 
man  does  not  come  within  the  analogy  of  the  transi-* 
tion  &om  brute  to  brute;" — this  can  only  be 
understood  as  referring  to  man's  higher  nature^  and 
not  to  that  part  of  it  related  to  physiological  or 
material  considerations :  --if  in  man's  intellectual  and 
moral  derelopment  there  is  a  new  principle  super- 
added^ this  is  a  metaphysical  conception  apart  from 
any  physical  conditions.  But  if  such  a  principle 
be  superadded  in  one  race  of  beings  or  in  one  worlds 
there  can  be  no  physical  reason  why  it  should  not 
be  so  in  other  races  and  in  other  worlds. 

To  give  a  more  precise  illustration : — If  it  were  niustration 

^  ofthisdis- 

physiologically  true  that  there  were  any  peculiarity  tinction. 
in  man's  organs  of  tUteranee,  enabling  him  to  frame 
articulate  sounds^  which  is  wanting  in  apes^  then  the 
cause  of  his  superiority  in  this  respect  would  clearly 
come  under  the  dominion  of  physical  law,  and  would 
mark  a  place  and  grade  in  the  connected  scale  of 
animal  organisation. 

Or^  again^  if  any  peculiarity  could  be  shown  in 
man's  brain  to  confer  powers  of  ahstra/ition,  moral 
consdousnessy  or  the  like,  which  is  deficient  in  the 
»  2 
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animal  brain,  this  in  like  manner  would  indicate  a 
clear  physiological  distinction^  and  would  bring  the 
case  under  the  category  of  degree  of  physical  organic 
eation,  or  development 

But,  on  the  other  hand,  if  no  such  anatomical  dis- 
tinctions exist,  then  the  source  of  the  difference 
would  be,  as  clearly,  one  beyond  the  range  of  physical 
science  or  material  analogies.  And  thus  either  way, 
we  must  fully  recognise  the  law  of  continuity  as  con- 
necting man  with  the  rest  of  the  animated  world : 
in  the  one  case,  because  the  transition  would  be 
simply  one  in  physiological  character ;  in  the  other, 
because  there  would  be  no  break  of  a  physical 
nature  at  alL 

The  relation  of  the  animal  man  to  the  intellectual, 
moral,  and  spiritual  man,  resembles  that  of  a  crystal 
slumbering  in  its  native  quarry,  to  the  same  crystal 
mounted  in  the  polarising  apparatus  of  the  philoso- 
pher* The  difference  is  not  in  physical  nature,  but 
in  investing  that  nature  with  a  new  and  higher 
application.  Its  continuity  with  the  material  world 
remains  the  same,  but  a  new  relation  is  developed 
in  it,  and  it  claims  kindred  with  ethereal  matter  and 
with  celestial  light 
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Topics  of  this  kind  possess  an  interest  chiefly  with  Condition 

^  '^  •'  of  the  earth 

reference  to  the  place  they  occupy  in  the  wider  incon- 
question*  The  progress  and  development  of  the  «pWt««J 
human  race  and  of  our  little  planet  with  all  its  ™^' 
accessories^  form  a  part,  and  but  a  very  subordinate 
part,  in  the  process  of  evolution  of  the  order  of  the 
universe.  In  90  far  od  man's  nature  and  capacities 
are  physical,  we  may  safely  regard  them  as  involved 
in  the  process  of  development  of  the  physical 
world,  without  in  the  least  endangering  the  dig- 
nity of  that  higher  moral  and  spiritual  progress, 
which,  in  proportion  as  it  is  held  to  be  of  an  order 
distinct  from  the  physical,  must  be  admitted  to  be 
wholly  independent  of  it,  in  its  source,  its  cultivation, 
and  its  aspirations  after  perfection,  and  which  can 
be  in  no  degree  affected  or  compromised  by  any 
speculations  as  to  physical  evolution,  either  in  our 
globe  or  in  the  whole  system  of  which  it  is  so  insig- 
nificant a  member. 

Again, — the  essayist  would  make  the  earth  iii 
fact  the  boundary  planet  between  those  too  near 
the  sun,  and  those  too  remote,  to  be  capable  of  in- 
tellectual or  moral  life  on  their  surfaces.     He  would 

8   3 
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represent  it  as  alone  of  the  proper  density  for  mind 
to  grow  upon — as  enjoying  the  precise  proportion 
of  light  and  heat  for  moral  feeling  to  ripen,  and  the 
exact  degree  of  atmospheric  pressure  under  which 
spiritual  aspiration  can  ascend ! 

Now  on  the  material  hypothesis  there  might  ob- 
viously be  a  reason  and  a  consistency  in  insisting 
on  these  differences  between  a  hotter  or  colder,  a 
moister  or  a  drier  planet,  regarded  as  the  parent 
soil  of  mind  and  spirit  But  this  connexion  is 
entirely  wanting  when  that  hypothesis  is  so  strena* 
ously  denied,  and  the  essential  discontinuity  and 
absence  of  all  relation  and  dependence  between  the 
development  of  man  and  the  physical  evolution  of 
the  material  world  so  strongly  asserted^ 

If  the  highest  aspirations  of  man,  the  relations  of 
his  spiritual  existence,  be  of  a  kind  wholly  inde- 
pendent of  all  physical  evolution,  and  the  verj 
conception  of  them  derived  from  teaching  of  quite 
another  kind  than  any  physical  philosophy  can 
supply,  it  would  then  be  a  question  wholly  alien 
and  irrelevant,  whether  the  earth  were  hot  or  cold, 
moist  or  dry,  solid  or  aerial ;  the  greatest  or  the 
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least  of  planets — the  sole  inhabited  world,  or  the 
most  insignificant  among  the  myriads  of  a  peopled 
universe. 

The  question  agitated  in  the  publications  before 
US  has  not  been  without  its  partisans  among 
foreign  writers ;  though  it  must  be  said  in  general 
that  science  on  the  Continent  is  happilj  kept  far 
more  strictly  on  its  own  ground,  and  free  from  theo- 
logical bias,  than  among  ourselves. 

(Ersted  (in  the  work    before    cited)   alludes  to  ^"ted'a 

^  views. 

some  writers  who,  as  he  observes,  ^'  from  one-sided 
reUgious  or  poetical  views  "  have  of  late  denied  the 
existence  of  rational  beings  in  other  parts  of  the 
universe,  in  order  to  exalt  the  exclusive  dignity  of 
man. 

He  glances  at  the  different  races  of  inferior  beings 
who  in  past  epochs  have  tenanted  the  earth,  and 
infers  by  parity  of  reason  that  other  races  superior 
to  man  in  his  present  condition,  may  at  future 
periods  in  like  manner  arise.  He  then  proceeds  to 
argue  very  much  on  the  same  general  kind  of  mixed 
metaphysical  and  religious  ground  as  his  opponents 
appear  to  have  taken,  that 

8    4 
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''Oar  entire  system*  has  developed  itself  in  a 
series  of  natural  periods  similar  to  the  earthy  and 
that  each  planet  most  still  submit  to  a  succession  of 
creative  transformations :  consequently,  we  maj  in* 
fer  that  thej  have  all  had  a  succession  of  created 
beings,  with  such  variations  only  as  the  different 
natural,  conditions  of  each  must  induce.     Would  it 
not  be  a  strange  assertion  that  neither  the  older 
planets  at  the  most  remote  distance  from  the  son, 
nor  the  younger  and  nearer  ones,  had  any  of  them 
attained  to  such  a  degree  of  development  as  is  ex- 
hibited on  our  earth  ?    Though  a  slight  colour  of 
support  might  be  given  to  the  assertion,  it  could 
never   bear  a  close  investigation. .  •  •  Our  system 
is  but  a  small  part  of  a  far  higher  system,  with 
which  it  has  been  developed  under  similar  laws. . . . 
And  must  we  believe  that  on  none  of  these  planets' 
similar  or  dissimilar  to  our  own  globe,  reason  has 
been  awakened  to  self-consciousness  ?  •  •  •  •  Thought 
never  finds  repose,  but  rises  to  higher  and  higher 
worlds;  and    except    on    earth,    can   it    recognise 
nothing   but   barren    solitude  where  no  reasoning 

*  Soul  in  Nature,  p.  5& 
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being  has  ever  penetrated?  No^  it  belongs  rather 
to  the  nature  of  things  that  reason  should  develop 
itself  into  self-consciousness,  not  onlj  in  one  spot 
but  in  every  member  of  the  system,   although  in 

different  degrees If  we  regard  the  whole  of 

existence  as  a  living  revelation  of  Reason  in  time 
and  space,  we  can  conceive  that  the  most  varied 
degrees  of  development  may  be  found  distributed 
through  all  time;  and  that  some  bodies  are  still 
spheres  of  vapour,  others  have  reached  fluidity, 
while  others  have  gained  a  solid  nucleus,  and  so 
onward  to  the  highest  point  of  development,  and 
then  backwards  again  even  to  those  bodies  which 
are  on  the  verge  of  final  destruction.  But  even 
were  it  possible  to  maintain  that  self-conscious  rea- 
son alone  existed  on  earth,  it  still  remains  true,  and 
is  proved  by  the  remains  that  have  reached  us  of  an 
earlier  stage  of  development,  that  there  was  an  im- 
measurably long  period  of  time  before  the  creation 
of  man.  Is  it  possible,  then,  that  during  the  whole 
of  this  long  period  there  was  not  a  single  being 
capable  of  perceiving  and  apprehending  his  own 
existence  ?*•• 


*  Soal  in  Katnre,  p.  54. 
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I  haye  given  this  passage  at  length,  in  oider  that 
it  may  be  seen  how  far  specolations  of  a  kind  necet- 
aarilj  somewhat  vague  may  influence  a  mind  of  such 
philosophic  capacity  as  that  of  (Ersted.  At  the  same 
time,  without  professing  to  admit  the  entire  force  of 
such  reasonmg,  I  am  disposed  to  concur  in  the 
general  conclusion  as  at  least  a  far  more  consistent 
and  worthy  belief  than  that  which  would  narrow 
and  restrict  all  intellectual  and  moral  existence  to 
the  confined  limits  of  our  little  planet 
Final  causes      But    apart   from  these  speculations,    other  con- 

appealed  to 

in  this  ar-     sideratious  of  a  more  distinctly  theological  kind  have 

giuncnt. 

formed  throughout  the  acknowledged  basis  of  the 
reasonings  of  both  disputants,  and  indeed  the  main 
motive  for  pursuing  the  inquiry*  In  the  first  place, 
the  whole  discussion  has  been  closely  connected 
with  the  argument  from  final  cawes. 

As  this  mode  of  argument  is  avowedly  and  exten- 
sively adopted  by  one  writer,  and,  though  mach 
restricted  and  qualified,  is  yet  in  some  sense  referred 
to  by  the  other,  it  will  be  desirable  to  recur  briefly 
to  the  general  grounds  on  which  such  a  line  of  arga- 
ment  can  be  sustained ;  but  as  this  is  a  topic  which 
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has  been  already  dwelt  upon  in  a  former  essay  *^  it 
will  not  be  necessary  here  to  do  more  than  refer  to 
what  has  been  there  said,  and  to  proceed  upon  those 
grounds  to  apply  the  argument  to  our  present  subject. 

In  the  first  place,  the  profound  generalisations  of  Beference 

to  Professor 

Professor  Owen  haye  been  referred  to,  who,  in  his  Owen's 

archetypal 

discussion  of  the  vertebrate  skeleton  and  its  theore-  theory. 
tical  archetype,  dilates  on  the  conclusion,  that  besides 
the   oi^anised  structures  actually  developed  on  the 

plan  indicated,  according  to  the  same  principle  the 

« 

rudimenie  of  an  infinite  variety  of  other  such  forms 
eziat»  and  may  therefore  possibly  remain  to  be  de-* 
Teloped;  he  observes  that  such  conceivable  forms 
are  far  from  being  exhausted  in  existing  or  past 
life  on  this  globe ;  and  that,  ''  though  they  may 
never  be  developed  as  such  in  this  planet,  it  is  quite 
conceivable  that  certain  of  them  may  be  so  de- 
veloped, if  the  vertebrate  type  should  be  that  on 
which  any  of  the  inhabitants  of  other  planets  of  our 
system  are  organised,''  f 

Again,  carrying  out  this  idea  to  the  structure  of 

*  Soa  Eflflay  L  $  v.  t  On  Limba*  p.  88. 
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the  eye  and  its  possible  modifications,  as  connected 
with  the  yertebral  theory,  the  author  argues  that  ia 
Jupiter,  with  such  provision  for  illumination  as  exists 
there,  and  with  the  same  laws  of  light  and  other 
similar  conditions,  analogy  would  lead  us  to  infer  the 
probaMlity  of  beings  with  eyes  conformably  modified . 
and  such  creatures,  he  says,  *^  may  exist  to  profit 
by  such  sources  of  light,  and  must  exist  if  the  only 
conceivable  purpose  of  those  beneficent  arrange- 
ments is  to  be  fulfilled." 

Now,  I  quote  these  words  more  especially  with 
a  view  to  remark  the  nature  of  the  reasoning:  we 
cannot  but  observe  the  truly  philosophical  tone  of 
caution,  united  with  the  legitimate  adoption  of  ana- 
logy, with  which  the  distinguished  author  pursues 
his  conjecture.  The  reference  to  the  archetype  is 
simply  one  of  the  highest  forms  of  conjecture  from 
analogy^  and  supplies  the  same  kind  of  antecedent 
presumption,  which  the  existence  of  a  theoretics^ 
mathematical  formula  would  do  in  guiding  us  to  a 
physical  truth. 

That  other  modifications  of  the  primeval  type  not 
carried  out  into  actual  being  on  our  planet,  may 
possibly  be  so  in  others,  is  abstractedly  a  very  f^i^ 
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conjecture;  and  the  existence  of  such  unrealised 
cases  here  may  no  doubt  afford  something  like  a 
presumption  that  they  may  be  realised  in  other 
planets.  So  far,  then,  the  reasoning  is  simply  and 
strictly  of  an  inductive  character. 

But  the  further  remark,  such  beings  ''  mi^t  exist/' 
is,  with  equally  just  and  philosophic  caution,  quali- 
fied by  the  condition,  if  the  purpose  *^  is  to  be  ful- 
filled.** In  a  word,  the  argument  from  final 
CAUSES  is  here  kept  properly  distinct  from  that  of 
INBUCTIYB  ANALOGY,  and  is  only  maintained  on  the 
express  hypothesis  that  we  may  reason  at  all  from  a 
purpose  to  be  fulfilled. 

On  the  general  admissibility  of  such  a  reference  improper 

in  trod  ac- 

to  final  causes,  we  must  recur  to  the  observations  tion  of  final 

causes  in 

made  in  the  former  Essay.  If  the  principles  there  »ciencc 
laid  down  are  admitted  to  be  just,  we  shall  the 
more  readily  acknowledge  the  general  impropriety 
of  attempting  to  solve  a  philosophical  problem  like 
that  before  us  on  any  other  grounds  than  those  of 
legitimate  physical  analogy. 

The  argument  from  final  causes  is,  in  one  sense, 
wholly  distinct  from  any  of  a  purely  philosophical  or 
positive  kind;  in  another,  it  may  be  understood  as 


I 

L 


270  UNITT  OF   WORLDS.      [EsflAT  IL  §  il. 

a  simple  extension  or  higher  theoretical  view  of  the 
argument  from  analogy* 

Thus,  for  example :  Kepler  argued  from  final 
causes  to  his  first  congectures  of  the  laws  of  the 
planetary  motions.  *^  I  reasoned^"  he  sajs,  '^  that  if 
God  had  adapted  the  motions  to  the  orbits  in  some 
relation  to  the  distances^  it  was  probable  that  he 
had  also  arranged  the  distances  themselves  in  rela- 
tion to  something  else."  But  this  was  nothing 
more  than  a  guiding  cojyecture,  leading  him  to  try 
inductive  processes. 

With  more  special  reference  to  the  question  now 
before  us,  we  find  in  numerous  instances  a  purpose 
answered :  we  infer  it  probable  that  in  others,  or  in 
all,  it  may  be  so  likewise.  In  one  case,  we  trace 
a  structure  adapted  to  a  particular  end ;  in  anotheri 
under  apparently  analogous  conditions,  we  infer 
that  a  similar  end  may  he  answered.  In  our  earth 
there  is  a  certain  provision  of  light,  and  there  are 
beings  with  eyes  adapted  to  enjoy  it  In  Jupiter 
there  is  a  certain,  but  different,  provision  of  light : 
by  analogy,  there  may  be  beings  with  eyes  equally 
capable  of  enjoying  it,  though  in  a  different  degree 

The  conjecture  is  perfectly  fair  and  philosophic 
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m  its  nature;  but  other  concurrent  circumstances 
must  be  taken  into  account  before  we  can  obtain 
any  higher  amount  of  probable  evidence.  Never* 
theless,  as  far  as  it  goes,  as  suggestive  of  presumptive 
probability,  it  is  strictly  legitimate. 

Bat  the  subject  has  been  carried  out  further  by 
the  introduction  of  a  still  more  metaphysical  kind  of 
argument  deduced  from  the  **  archetype  "  considered 
as  a  revival  of  the  Platonic  idea  of  such  archetypes 
existing  in  the  Divine  mind.*  On  this  point  the 
authority  of  the  erudite  Cudworth  has  been  ap- 
pealed to ;  and  the  quotation  of  a  passage  from  the 
**  Intellectual  System  "  has  given  rise  to  some  dis- 
cussion, which,  however,  seems  to  me  to  have  little 
real  bearing  on  the  question.  I  merely  observe 
that  the  argument  thus  derived  from  our  belief  in 
the  Divine  attributes  or  the  assumption  of  inten- 
tions or  ideas  in  the  Divine  mind,  whatever  may  be 
thought  of  it  in  a  metaphysical  or  theological  sense, 
does  not,  in  my  opinion,  belong  to  the  province  of 
physical  philosophy;  nor  can  it,  I  conceive,  be 
legitimately  introduced  in  any  such  discussion  as 
the  present. 

*  Soe  Brewster,  p.  Si.    Supplement  to  Essay,  p.  27. 
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Final  causes       The  argament  from  final  causes  is  largely  appealed 

urged  in 

support  of     to  by   Sir   D«  Brewster,  and  is  closely  connected 

inhaMted 

planets.        with  the  peculiar  religious  turn  he  is  disposed  to 

give  to  the  question  of  inhabited  worlds.     The  belief 

that  the  planets  and  even  the  stars  are  inhabited, 

is  upheld  by  him  on  the  express  ground  that  the 

probable  end  or  purpose  of  their  existence  is  no 

other  than   the  support  of  organised  life  and  of 

intellectual  and  moral  creatures ;  and  that  to  reject 

such   a  belief  is  to  involve  the  irreligious  idea  of 

denying  the  final  cause  of  their  creation. 

Thus,  it  is  argued,  that  large  globes,  attended 
by  an  apparatus  of  satellites,  or  rings,  must  have 
been  created  for  some  great  and  worthy  purpose, 
and  that  we  cannot  conceive  any  such  purpose  but  that 
of  sustaining  animal  and  intellectual  life.*  Again, 
as  it  is  the  obvious  function  of  the  sun  to  supply 
heat,  so  there  is  no  conceivable  function  of  the 
planets  but  that  of  supporting  inhabitants^f 

The  fixed  stars  ''were  not  planted  in  space  to 
shed  their  light  and  heat  upon  nothing." {  ''If  the 
stars  are  not  suns,  for  what  conceivable  purpose 

•  Brewster,  p.  84.  f  I^  90.  }  lb.  159. 
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were  they  created?^*  Again,  if  no  life  existed 
in  the  nniverse,  he  observes,  the  celestial  movements 
would  be  going  on  '^ fulfilling  no  purpose  that. 
homan  reason  can  conceive — lamps  lighting  nothing, 
fires  heating  nothing,  waters  quenching  nothing, 
bree2ses  fanning  nothing;  and  everything  around, 
mountain  and  valley,  hiU  and  dale,  earth  and  ocean, 
all  meaning  rwihing.^^  Or,  more  pointedly,  thus: 
*^  In  peopling  such  worlds  with  life  and  intelligence, 
we  assign  the  cause  of  their  existence.*^ X  "Life  was 
not  made  for  matter,  but  matter  for  life;  and  in 
whatever  spot  we  see  its  atoms,  whether  at  our  feet, 
or  in  the  planets,  or  in  the  remotest  star,  we  may 
be  sure  life  is  there;  life  to  enjoy  the  light  and 
heat  of  God's  bounty,  to  study  His  works,  to  re- 
cognise His  glory,  and  to  bless  His  name.^f 

Now,  in  looking  at  the  application  of  this  kind  oti^iectioiifl 

to  this 

of  argument  in  the  present  case,  even  if  disposed  reasoning. 
to  admit  the  tnUh  of  the  conclusion,  I  should  still 
have  much  doubt  as  to  the  mode  of  arriving  at  it 

Such  an  argument,  in  the  first  instance,  neces- 
sarily presupposes  the  fact  that  the  conditions  of  the 


•  Brewster,  p.  232,  t  lb.  P.  181.  t  !*>•  P- 179. 

S  lb.  p.  180. 

T 


274  UNITY  OF  WOBLBS.      [EflSAt  H.  §  n. 

planetary  bodies  are  adapted  to  be  inhabited:  the 
yerj  point  in  question.  But  supposing  the  fact  of 
such  adaptati/on  admitted,  the  next  step  in  the  ar^ 
gnment,  is  the  assertion,  <'  that  no  other  end  or  par- 
pose  of  the  existence  of  planets  can  be  conceived." 
Now,  this  must,  on  the  slightest  consideration,  be 
allowed  to  be  at  least  a  very  hazardous  assumptLon. 
How  can  we  undertake  to  affirm,  amid  all  the  pos* 
sibilities  of  things  of  which  we  confessedly  know  so 
little,  that  a  thousand  ends  and  purposes  may  not 
be  answered,  because  we  can  trace  none,  or  even 
imagine  none,  which  seem  to  our  short-sighted 
faculties  to  be  answered  in  these  particular  arrange- 
ments? 

Supposing,  however,  that  all  this  were  conceded, 
it  still  remains  to  connect  it  with  the  conclnsioii 
because  no  other  end  can  be  assigned,  therefore, 
ihie  one  end  of  sustaining  life  not  only  must  be  the 
sole  real  end  which  the  Creator  had  in  view,  but 
must  be  actually  accomplished  in  all  the  planetary 
worlds:  an  alternative  and  a  conclusion  which 
hardly  appears  warranted  by  any  sound  principles 
of  reasoning. 

The   earth    certainly    was  for  myriads  of  ages 
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desdtate  of  human  beings :  it  existed,  therefore,  in 
vak  for  man.  Hence,  it  is  an  undeniable  parallel, 
if  the  planets  are  now  uninhabited,  and  therefore 
useless,  so  was  the  earth  for  an  unlimited  number 
of  ages  in  past  epochs.  If  the  one  be  a  contradiction 
to  final  causes,  and  to  be  rejected  as  inconsistent 
irith  the  Divine  beneficence,  so  must  the  other  be : 
yet  this  other  we  know  to  be  the  fact. 

On  the  other  hand,  it  is  truly  satisfactory  to  find  Oppodtv 
80  able  a  writer  as  the  essayist  joining  his  own  phUoio- 

phicaL 

testimony  to  that  of  Professor  Owen  against  the 
narrow  view  of  final  causes,  and  beginning  to  avow 
that  more  truly  just  and  philosophical  principle  of 
openly  confessing  that  we  know  not,  and  ought  not 
to  pretend  to  know,  tohy  this  or  that  arrangement 
is  made.  The  essayist  has,  in  tad,  elaborately 
argued  this  point  in  his  deventh  chapter,  and  more 
briefly  and  boldly  in  one  of  his  dialogues  *  observes, 
**I  do  not  jwetend  to  know  for  what  purpose  the 
stars  were  made,  any  more  than  the  flowers,  or  the 
crystalline  gems,  or  other  innumerable  beautiful 
objects." 


•  Supplementy  p.  6. 
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Again :  *'  I  have  learnt  much  from  Mr.  Owen.  I 
have  learnt  from  him,  in  many  most  striking  cases, 
to  admire  purpose  in  organic  arrangements,  when 
purpose  is  apparent  But  I  have  learnt  from  him, 
also,  that  to  infer  facts  from  'an  only  conceivable 
purpose '  is  a  very  hazardous  process/'  * 

Without  any  disparagement  to  Professor  Owen, 
I  conceive,  not  merely  this  partial  lesson,  but  a  more 
extended  one  as  to  the  whole  ground  of  argument, 
might  have  been  rather  learnt  in  the  school  of 
Bacon,  and  the  incongruity  of  narrower  views  with 
the  essential  spirit  of  induction :  which  would  lead 
us  rather  to  recognise  uniformity  of  plan,  law,  order ^ 
and  unity y  as  the  true  exponents  of  design,  than  to 
seek  for  mere  utility  and  ends  to  be  answered,— 
however  important  in  a  subordinate  sense,  —  and  to 
carry  out  such  principles  as  our  only  safe  guides  in 
speculations  even  in  the  region  of  imagination, 
whether  exercised  in  peopling  worlds  or  in  de- 
populating them. 
TetuipU-        Yet,  notwithstanding  these  admitted    considera- 

losopliical 

oonciiuion    tions,  the  argument  of  the  ''Essay,'*  in  fact,  rests 

*  Sapplementt  p.  80. 
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much  on  final  causes.    It  is  with  reference  to  an  on  the 

other  side. 
end^  to  the  fond  belief  in  the  high  importance  of  man 

in  the  nniversal  scale  of  being,  that  so  mnch  stress 
has  been  laid  on  his  recent  date  upon  earth>  and  the 
alleged  extraordinary  peculiarity  and  singular  isola- 
tion of  his  position  apart  from  all  adoiixture  with  the 
animal  creation;  and  this  is  more  especially  dwelt 
upon  with  a  view  to  the  argument  that  all  the  uni- 
Terse  must  be  supposed  a  waste  in  order  to  enhance 
the  moral  dignity  of  one  puny  race,  and  to  enable 
him  to  believe  that  his  little  world  and  his  species 
are  the  exclusively  favoured  objects  of  the  Creator's 
care. 

The  earth  was  for  myriads  of  ages  a  void,  and  for 
equally  long  periods  tenanted  only  by  inferior  crea*- 
tores,  solely  to  the  end  that  man  might  at  length 
come  in  solemn  pomp  at  the  close  of  the  long  proces- 
sion,  and  take  possession  of  his  throne  I  and  not  only 
so,  but  all  the  most  distant  planets  and  remotest 
worlds,  invisible  to  his  eye  or  to  his  telescope,  are 
destined  to  a  similar  humiliating  inferiority,  solely  to 
swell  the  triumph  of  his  supremacy,  and  to  exalt  the 
dignity  of  that  little  speck  on  which  the  mighty 

T    3 
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displays  of  Divine  power  and  mercy  were  to  be 
made  for  his  exclusive  benefit  I 

Thus,  then,  we  find,  in  point  of  fact,  the  argu- 
ment from  final  causes  applied  with  equal  force  to 
support  diametrically  opposite  conclusions.  Tacitlj 
referred  to  on  the  one  hand,  it  clearly  evinces  the 
uninhabited  condition  of  all  the  worlds  but  our  own, 
because  man  alone  is  privileged  to  be  the  exdosiye 
recipient  of  the  Creator's  beneficence;  openly  and 
strenuously  upheld  by  the  other  disputant,  it  as 
manifestly  shows  that  the  planets,  and  even  the 
members  of  the  most  remote  sidereal  system,  must 
all  be  teeming  with  rational  and  spiritual  beings  to 
exalt  the  same  Creator's  perfections,  and  rend^  a 
'    reason  for  their  existence. 

On  the  one  hand,  it  is  argued  that  the  planets 
must  be  inhabited,  because  they  could  only  have 
been  created  for  the  sustenance  of  life;  on  the 
other,  that  they  must  be  uninhabited,  because  they 
could  only  have  been  created  as  foils  to  enhance  the 
dignity  of  the  earth  and  of  man.  On  the  one  side, 
the  universe  must  be  inhabited  because  a  void 
universe    would  be  useless;  on  the  other,  a  void 
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universe  is  necessary  for  the  exaltation  of  man  and 
of  the  Divine  dispensations  towards  him. 

If  in  a  more  wide  and  worthy  sense  we  come  to  Bearing  of 
consider  the  religions  application  of  the  argument^  menton 

natural 

whether  for  or  against  other  inhabited  worlds,  it  theoiogy^ 
will  be  easily  seen  that,  under  anj  point  of  view, 
it  amounts  to  little.  With  regard  to  the  great 
truth  of  natural  theology,  the  evidence  which  cos- 
mical  order  affords  for  a  Supreme  Intelligence  is 
in  no  way  affected  by  the  question  of  a  plurality 
of  worlds ;  it  stands  unassailable  on  the  basis  of 
demonstration;  and  can  be  little  affected  by  any 
further  speculative  arguments.  K  the  existence  of 
inhabitants  in  the  planets  were  as  much  demon- 
strated as  on  the  earth,  it  would  undoubtedly 
enhance  the  great  argument  by  the  extension  of 
its  evidence  which  would  be  furnished  by  the  ex- 
istence of  organised  structures,  or  of  intellectual 
and  spiritual  beiogs,  from  one  member  of  the  system 
to  many  others :  and  if  universally  proved,  it  would 
tend  to  exalt  this  branch  of  the  argument  in  a 
proportionate  degree  —  by  the  infinite  multiplication 
of  such  instances  of  physical,  moral^  and  spiritual 
existence. 

T    4 
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No  real  ad-       But  demonstration  has  never  been  in  the  slightest 
diaon  to  ^ 

the  eid-    ^    degree  pretended  to  in  this  matter ;  the  very  utmost 
wider  con-    ^jjich   its    warmest    supporters    have  claimed  has 

templation  '-  ^ 

opened.        never  been   more   than   analogical  probability*    Its 

force,  then,  as  an  argument  of  natural  theology  could 
weigh  nothing  in  comparison  with  those  substantial 
evidences  which  the  demonstrated  facts  and  laws  of 
science  afford*  The  utmost  that  can  be  said  of 
such  a  theory  is  that,  if  admitted,  it  affords  a  beauti- 
ful opening  for  a  more  extended  religious  contem- 
plation of  the  Divine  beneficence  reaching  to  so 
many  more  myriads  of  creatures  capable  of  estimat- 
ing it.  Indeed,  without  unduly  pressing  the  arga* 
ment,  we  might  fairly  agree  with  Sir  D.  Brewster 
that,  when  we  contemplate  the  combination  of  worlds 
upon  worlds,  and  especially  the  movement  of  the 
entire  solar  system  round  the  supposed  central  sun, 
^^  the  mind  rejects  almost  with  indignation  the  ignoble 
sentiment  that  man  is  the  only  being  that  performs 
this  immeasurable  journey ; "  and  that  the  planets 
with  their  train  are  but  inert  masses  *^  mocking  the 
creative  Majesty  of  Heaven."  * 

•  BrewBter,  p.  128. 
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Adopting  the  hypothesis  of  inhahited  worlds^  the 
devout  believer  in  supreme  and  superintending 
Wisdom  and  Goodness,  would  doubtless  find  his 
adoration  exalted  and  enlarged  in  proportion  as 
he  conceived  a  more  enlarged  sphere  for  its  mani- 
festation, and  believed  that  myriads  of  other  beings 
peopling  other  worlds,  however  different  in  nature 
from  ourselves,  were  at  the  same  time  rejoicing  in 
the  light  of  the  same  beneficent  Fountain  of  Good. 
Yet,  he  would  recollect  that  all  this  is  purely  Aypo- 
ihetical,  and  stands  on  grounds  quite  distinct  from 
the  grand  primary  convictions  of  the  unity  and 
harmony  pervading  those  worlds,  and  the  consequent 
recognition  of  a  Supreme  Intelligence. 

I  have  before  adverted  to  the  views  broached  by  CEreted's 

view  of  the 

(Ersted  on  the  general  question  of  inhabited  worlds.  suijecL 
Without  professing  to  assent  to  all  his  opinions,  it 
must  yet,  I  think,  be  allowed  that  there  is  much 
force  in  some  of  his  representations.  He  argues 
xnach  on  the  inteUectual  capacities  of  the  supposed 
inhabitants  of  the  planets;  and  more  especially 
contends  that  necessary  truth  must  be  the  same  to 
them  as  to  ourselves:  though  great  differences 
might  exist  as  to  their  perceptions  of  natural  phe- 
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Bomena ;  and  even  in  the  former  case,  there  may  be 
great  differemses  in  the  strength  of  the  reaBOiuDg 
faculty. 

To  the  same  effect  he  continues  a  passage  *  before 
quoted,  with  respect  to  their  moral  deyelopment ;  and 
even  goes  further,  and  contends  for  a  conmianity 
of  moral  laws  throughout  the  inhabited  unirerse. 
Setting  out  from  the  theory  of  moral  obligatioa 
on  our  own  globe  as  arising  necessarily  out  of  the 
position  and  nature  of  man  and  his  relation  to  his 
Creator,  (Ersted  argues  that  the  same  must  hold 
good  with  the  inhabitants  of  other  worlds,  making 
due  allowance  for  the  actual  diversities  in  their 
conditions. 

I  will  give  one  short  extract :  — 

*'  Throughout  the  universe  there  are  beings  en- 
dowed with  the  faculty  of  understanding,  that  they 
may  be  able  to  catch  some  sparks  of  the  Divine  light; 
and  Grod  reveals  Himself  to  those  beings  through  the 
surrounding  universe,  and  rouses  their  slumbering 
reason  by  that  Reason  which  reigns  throughout  the 
sensible  world ;  nay.  He  gives  them  a  deeper  insight 

*  Sool  in  Natnre,  p.  96. 
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into  material  existence  the  more  their  own  minds  are 
awakened ;  and  thus  thej  find  themsdves  placed  in 
a  ceaseless  stirring  development^  which,  after  having 
reached  a  certain  point,  removes  them  farther  and 
farther  from  the  idea  that  the  foondation  of  being 
is  that  which  is  palpable,  and  which  leads  ihem 
to  acknowledge  and  view  themselves,  their  spirits 
and  bodies,  as  parts  of  one  eternal  organism  of 
Reason.*'* 

Without  professimc  to  adopt  or  even  to  under-  Truennitj 
stand  entirely  the  ideas  thus  eloquently  expounded, 
I  would  yet  willingly  express  an  assent  to  the  broad 
principle  involved;  and  in  such  generalised  con- 
ception (warranted  as  I  think  by  the  soundest  in- 
ductive principles)  it  is  that  I  would  recognise  ths 
TEUE  DNITT  OF  WOBLBS;  not  a  narrow  restrict- 
ing of  all  development  of  mind  and  soul  to  one 
minute  speck  in  the  universe,  which  appears  to 
me  as  unphilosophical  as  it  is  derogatory  to  the 
worthiest  conceptions  of  the  Sapreme  Mind,  but 
an  enlarged  admission  of  all  worlds  as  harmonising 
parts  in  one  great  whole,  and  of  the  universality  of 

«  SoiiliiiKatiire»p.  t09.    Seeabop^lSS. 
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such  deyelopment  of  life,  either  ^^inesse^  or  **m 
posse,^  in  actuality  or  in  potentiality,  as  wide  as 
is  onr  belief  in  the  nniversal  presence  and  opera- 
tion of  the  Great  Source  of  all  life,  all  mind,  and 
all  soul. 
Including         If  we  look  back  to  past  changes  and  the  probable 

origin  of 

^rids         preparation  for  organised  life  even  in  planets  not 

and  past 

changes.  at  present  fitted  for  it ;  or  if  we  ascend  to  the  still 
grander  question  as  to  the  probable  order  or  law  bj 
which  such  bebgs  may  have  come,  or  may  yet  come, 
into  existence,  though  utterly  unable  to  ^ve  any 
positive  reply,  yet  we  cannot  fail  to  combine  every 
reflection  upon  such  a  question  with  the  great  law 
-of  continuity,  and  beyond  all  doubt  to  r^ard  as 
highly  probable,  some  intimate  connexion  between 
the  series  of  physical  arrangements  of  unorganised 
matter,  the  successive  gradations  of  organised  ei" 
istence,  and  the  crowning  of  organisation  with  animal 
and  intellectual  life,  making  it  the  fit  recipient  for 
higher  spiritual  manifestations;  and  to  recognise 
throughout  the  series  the  close  dependence  of  the 
whole  on  some  great  principles  of  law  and  order 
(however  unknown  to  us)  to  just  the  same  extent 
as  we  acknowledge  their  dependence  on  suprone 
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intelligence    and  power,    exhibited   to  us  through 
these  its  eosmical  manifestations* 

Hie  precise  nature  and  order  of  those  causes  Secondary 

means  the 

which  brought  about  the  evolution  of  organised  life  evidence  of 

®  ®  Divine 

on  our  globe  are  (u  yet  unknown  to  us,  however  operationa. 
open  to  plausible  conjecture.  But  in  proportion  as 
they  might  be  known,  or  even  rendered  probable^ 
ihey  would  afford  increasing  evidence  of  supreme 
intelligence:  increamufy  just  as  a  more  complex 
self-adjusting  machinery  would  afford  higher  proof 
of  intelligence  than  that  which  wants  manual  regu- 
lation. I  have  observed  in  a  former  place  that  all 
rational  natural  theology  proceeds  by  tracing  the 
steps  and  processes  in  which  design  is  evinced.  The 
more  steps  in  such  processes  we  can  trace,  the  more 
satb&ctory  our  convictions;  and  if,  where  we  do 
not  know,  we  can  fairly  conjecture,  the  legitimate 
conjecture  will  have  a  like  tendency. 

Sir  D.  Brewster*,  however,  considers  it  a  highly  oycction», 
objectionable  idea,  to  suppose  the  planetary  system 
^^  manufactured"  out  of  a  nebulous  mass  by  means 
of  certain  material  laws.     I,  on  the  contrary,  would 

•  More  Worlds  than  One,  &c  p.  249. 
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accept  this  phrase,  and  contend  that  it  is  predselj 
the  idea  of  their  being  manufofi^Ttd  instead  of 
madtf  which  wonld  constitute  the  stronger  proof  of 
inkUigenee  and  minoL 

Precisely  in  proportion  as  a  fabric  niannfactnred 
by  machinery  affords  a  higher  proof  of  intellect 
than  one  produced  by  hand  ;  so  a  world  evolved  by 
a  long  train  of  orderly  disposed  physical  causes  is  a 
higher  proof  of  supreme  intelligence  than  one  in 
whose  structure  we  could  trace  no  indications  of 
such  progressive  action.  And  in  proportion  as  we 
might  be  able  to  follow  out  more  and  more  details 
of  such  a  succession  of  causes,  should  we  derive 
increasing  evidence  of  that  great  truth. 
Bearing  of        But  the  religious  contemplations  connected  with 

tnete  Tiews 

on  rcreiiP  this  Subject  have  assumed  also  more  definite  fomiSi 
^nd  have  involved  difficulties,  at  first  probably  little 
to  be  suspected,  on  other  grounds  than  those  yet  ad- 
verted to.  It  has  not  been  merely  with  a  reflection 
on  the  enlarged  beneficence  of  the  Creator,  that 
religious  men  have  been  contented  to  r^ard  the 
supposed  existence  of  planetary  beings;  they  have 
also  viewed  the  question  in  its  bearing  on  the  belief 
in  a  Divine  revelation  and  the  mysteries  of  human 
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redemption.     In  this  point  of  view,  then,  we  must 
proceed  to  look  at  it. 
In  fact,  the  main  object  in  view,  in  both  the  Beiigioas 

dlfflcnlties 

works  under  consideration^  is  in  application  of  this  ten. 
theological  nature,  and  to  famish  replies,  though  in 
very  different  ways,  to  certain  objections  felt  on 
religious  grounds  to  the  doctrine  of  a  plurality  of 
worlds. 

It  has  been  held  that  the  belief  in  the  existence 
of  rational  and  moral  beings,  however  imlike  our- 
selves,  in  other  planets  or  other  systems,  is  a  notion 
which,  apart  from  its  physical  yastness  and  difficulty, 
inyolyes  the  believer  in  religion,  whether  natural  or 
revealed,  in  perplexities  and  objections  of  the  most 
serious  nature,  such  as,  in  fact  (it  is  alleged),  seem 
only  capable  of  being  relieved  by  the  rejection  either 
of  religious  faith  or  of  the  idea  of  a  plurality  of  worlds. 
These  difficulties  and  objections  are  dwelt  upon  with 
great  emphasis,  and  are  stated  at  large  by  both 
writers.*  We  learn  that  they  have  pressed  upon  the 
serious  convictions  of  many  excellent  persons,  not 
only  of  high  religious  feeling,  but  even  of  cultivated 

*  Eaaaj,  §§  2,  8.  4.    More  Worlds  than  One,  ch.  yii.  &c. 
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and  enlightened  minds ;  and  have  thns  engaged  the 
attention  of  powerful  champions  of  Christian  truth 
in  the  endeavour  to  remove  or  mitigate  them.  In 
particular,  the  arguments  of  Dr«  Chalmers  are  re- 
ferred to  in  detail ;  and  while  thej  are  highly  com* 
mended  hjr  the  author  of  the  Essay,  are  yet  deemed 
hardly  sufficient  without  the  further  extension  which 
he  conceives  his  own  speculations  confer  on  them. 
Alleged  Thus,  in  a  kind  of  ironical  tone,  the  supposed  ad- 

difficulties 

in  some  in-  vocate  of  a  plurality  of  worlds  is  represented  as 

stances 

▼ague  and     putting  forth  his  theory  in  a  somewhat  dogmatical 

unmeaning. 

manner ;  and,  after  making  his  various  assertions  as 
to  the  nature  of  the  remotest  planetary  systems  as 
the  seats  of  animal  and  vegetable  creations,  and  the 
habitations  of  rational  and  responsible  beings,  is 
made  to  add,  ^^  the  only  matter  which  perplexes  as 
is,  that  we  do  not  quite  see  how  to  put  our  theology 
into  it8  due  place  and  form  in  our  system."  *  Thus 
far,  however,  we  do  not  exactly  make  out  what  the 
precise  source  of  this  perplexity  may  be,  or  how  it  is 
that  theology  can  want  a  local  habitation  in  a  plane- 
tary or  sidereal  system  at  all. 

*  Essay,  p.  121. 


£88AT  IL   §  n.]      THEOLOGICAL   ARGUMENT.  289 

We  read  through  pages  of  eloquent  and  devout 
declamation,  abounding  with  varied  expressions  of 
sentim^its  of  religious  humilitj  and  pious  reliance 
on  the  care  of  the  Creator — of  profound  conviction 
of  His  beneficent  superintendence  over  all  His 
works,  and  especially  over  man,  so  important  in  his 
moral  and  spiritual  relations,  even  though  insignifi- 
cant in  a  physical  point  of  view,  and  as  measured 
by  the  immensity  of  the  material  creation — all 
which  cannot  but  meet  with  cordial  and  general 
concurrence;  but  still  in  which  there  seems  little 
to  lead  to  any  possible  collision  between  such  sen- 
timents and  any  astronomical  or  cosmical  specula- 
tions. 

Again,  the  same  *'  religious  difficulties "  seem  to 
have  made  an  equally  powerful  impression  on  some 
minds,  whose  perplexities  are  considered  by  Sir  D. 
Brewster.  A  large  portion  of  his  work  is  devoted 
to  the  consideration  of  them;  and  it  appears  also 
that  similar  objections  had  presented  themselves 
even  in  past  times,  when  the  speculations  of  Fon- 
tenelle  and  others  were  broached,  and  were  of  a 
nature  to  give  a  handle  to  the  sceptics  and  scoffers 
of  the  day  in  their  attacks  on  religion. 

U 
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Difficulty  One  of  the  first  of   these    religious    difficulties 

from  tbe 

insignifi-       which  is  at  all  distinctly  brought  out,  is  the  notion 

cance  of 

(which,  however  incredible  it  may  appear,  from  the 
testimony  quoted  it  would  seem  has  really  haunted 
some  pious  minds),  that  amid  the  multiplicity  of 
creation,  if  believed  to  be  replete  with  boundless 
worlds  of  life  and  intelligence,  the  bumble  indi- 
vidual, man,  on  this  small  speck  of  earth,  might  he 
overlooked ;  might  be  too  small  for  the  eye  even  of 
Omniscience  to  discern  —  too  insignificant  even  for 
the  vigilance  of  infinite  and  omnipreeerU  Providence 
to  take  care  of  I — or  that  the  omnipotent  Creator 
'*  may  have  too  much  to  do  "♦  to  extend  his  concern 
toalll 

Every  real  religious  doubt  or  scruple  undoubtedly 
has  a  claim  to  be  treated  with  the  most  unfeigned 
respect ;  but  it  is  difficult  to  withhold  an  expression  of 
astonishment  when  we  find  that  such  objections  as 
these  should  have  been  seriously  entertained,  or  have 
been  deemed  deserving  of  elaborate  refutation  by 
Dr.  Chalmers,  by  an  appeal  (however  forcible  in 
itself)  to    the    revelations    of  the    microscope  dis- 

*  See  Brewster,  p.  149. 
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closing  worlds  of  animalcnlar  life  equally  the  objects 
of  providential  care ;  or,  further,  that  Sir  D.  Brew- 
ster should  think  this  answer  unsatisfactorj,  and 
actuallj  go  through  some  amount  of  reasoning  to 
supply  what  he  thinks  a  better  I 

But   another  difficulty  next  presses  upon  us  of  Difficulty 

as  to  other 
deeper  import ;  we   are  told  that  the   assertion   of  ^orWs  pwr- 

.  .  taking  in 

moral  and  spiritual  beings  in  other  planets  is  full  of  spiritual 
danger  to  the  belief  in  man's  high  privileges,  the 
possession  of  a  special  Divine  revelation,  the  commu- 
nication of  spiritual  gifts,  or  the  promise  of  immor- 
tality. That  these  are,  in  fact,  exclusively  his  portion 
and  inheritance,  the  security  of  which  would  be 
hazarded  by  imagining  any  other  claimants  on  such 
dispensations  of  the  Divine  mercy. 
There   are   doubtless  peculiar  charms  in  the  ex-  spirit  of  ex- 

cluiiveBeis. 

chmve  nature  of  privileges,  which,  in  fact,  often 
constitutes  the  main  value  of  their  possession.  Thus, 
in  the  present  instance,  a  feeling  of  complacency 
and  comfort  seems  to  be  inspired  by  the  belief 
which,  with  a  non-peopled  universe  around  him, 
man  can  securely  entertain,  that  he  is  the  sole 
favoured  child  of  his  Creator,  and  can  console  him- 
self in  looking  round  on  the  untenanted  planets  with 
u  t 
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the  happy  reflection,  **all  these  vast  worlds  were 
made,  if  not  indeed  in  a  direct  way  for  mj  use,  yet 
still  for  gratifying  me  with  the  delightful  reflection 
that  my  own  race  on  my  own  happily  constituted 
planet  are  alone  permitted  to  enjoy  the  blessings  of 
life  and  intelligence,  which  are  denied  to  other  in- 
ferior globes,  or  to  aspire  to  any  of  those  higher  giAs 
of  grace  or  glory  which  are  our  peculiar  inheritance." 
We  cannot  fail  to  reflect  how  highly  and  pecnliarlj 
spiritual  is  such  a  contemplation,  and  how  eminentlj 
worthy  to  be  dilated  on  by  a  Christian  divine  I  how 
powerfully  tending  to  elevate  at  once  the  concep- 
tion of  a  beneficent  Creator  and  the  moral  dignity 
of  the  creature  I 
Moral  Again,  it  is  urged  as  a  more  specific  objection, 

training  in 

other  that,  if  we  people  the  planets,  we  must  by  analogy 

worlds. 

suppose  those  inhabitants  to  have  had  a  similar 
intellectual  and  moral  progress  and  training  to  that 
which  the  human  species  have  undergone.  But  this, 
it  is  alleged,  would  impugn  the  special  character  of 
God's  government  of  our  world,  which  consists  only 
with  ''man's  nature  and  place  being  unique,  and 
incapable  of  repetition  in  the  scheme  of  the  nni- 


*  Ewaj,  1^  86.  61. 


i 
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The  "moral  training"  and  the  *^religiou8  edu- 
cation" of  the  human  race  and  the  like  phrases, 
have  become  rery  coomion  with  writers  of  late  jears. 
I  can  onlj  apprehend  their  meaning  in  the  simple 
sense,  that^  as  mankind  have  advanced  in  civilisa- 
tion and  intelligence,  different  codes  of  morality 
have  been  tolerated,  and  various  forms  and  dispensa- 
tions of  religion  suited  to  those  successive  stages  of 
advance  have  been  established.  But  on  what 
grounds  it  can  be  asserted  that  such  a  series  of  pro- 
gressive movements  are  "incapable  of  repetition," 
if  the  circumstances  of  moral  and  spiritual  beings 
should  require  it,  whether  on  our  earth  or  else- 
where, after  all  that  has  been  urged,  I  am  wholly 
unable  to  see. 

To  the  same  purport  the  author  of  the  Essay 

again  observes :  — 

"  Religion  seems,  at  first  sight  at  least,  to  repre-  **  Unique 
^  '  ©  >  r        position"  of 

sent  man's  history  and  position  as  unique.     Astro-  m&i^ 
nomy,  some  think,  suggests  the  contrary :  I  examine 
the  force  of  this  latter  suggestion,  and  it  seems  to 
me  to  amount  to  little  or  nothing."* 


*  Snpplemen^  p.  42. 
u  3 
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In  what  way  religion  *'  seems  "  thus  to  point  to 
the  unique  position  of  man^  is  precisely  the  point 
which  I  fail  to  apprehend.  I  see  nothing  in  natural 
religion  to  lead  to  this  conclusion ;  and  in  the  pages 
of  revelation^  even  in  its  most  literal  acceptatioDy 
whatever  privileges  are  conceded  to  man  are  surely 
nowhere  denied  to  other  possible  races  of  beings. 
AMertion  of       But^  more  precisely^  the  representation  takes  this. 

reyelatioii 

only  made    tum ;   man^    it    is    contended,    is    the    peculiarly 

to  HMD. 

favoured  creature  of  Heaven — the  earth  in  which 
he  dwells  the  scene  of  the  most  peculiar  and  tran- 
scendent displays  of  Divine  mercy :  the  human  race 
has  peculiar  and  exclusive  relations  with  the  Deity. 
The  history  of  this  race  attests  a  continued  scheme 
of  exclusive  dispensations  of  grace.  And  we  are 
told  *^  The  earth,  selected  as  the  theatre  of  such  a 
scheme  of  teaching  and  redemption  cannot  in  the 
eyes  of  any  one  who  accepts  the  Christian  faith,  be 
regarded  as  being  on  a  level  with  other  domicileSi 
It  is  the  stage  of  the  great  drama  of  God's  mercy 
and  man's  salvation ;  the  sanctuary  of  the  universe; 
.  the  Holy  Land  of  the  creation ;  the  royal  abode,  for 
a  time  at  least,  of  the  Eternal  King."* 

•  Sattj,  p.  44. 
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That  sach  privileges  are  granted  to  man^  that  such 
displays  of  Divine  mercj  have  been  manifested,  is 
no  doubt  clear  to  every  believer;  but  why  they 
must  be  supposed  exclusive ;  why  limited  to  man  and 
his  earth ;  why  denied  to  all  oilier  possible  or  con- 
ceivable races  of  beings — I  am  at  a  loss  to  under- 
stand^ or  to  find  a  particle  of  evidence  in  support  of 
so  extraordinary  an  assertion. 

It  isy  professedly,  to  meet  the  serious  difficulty 
which  is  thus  believed  to  result,  if  we  deny  the  ex^ 
dusiveness  of  human  privileges,  that  the  essayist  has 
engaged  in  the  arduous  task  of  attempting  to  prove 
that  there  cannot  exist  in  any  of  the  celestial  bodies 
inhabitants  of  a  moral  or  religious  nature  to  dispute 
with  man  his  exclusive  privileges.  If  this  conclusion 
be  made  out,  of  course  the  objection,  such  as  it  ^ay 
be,  falls  to  the  ground.  But  if  the  point  of  unin- 
habited worlds  be  not  demonstrated  (and  who  can 
pretend  to  say  that  it  is  ?),  then  it  would  be  implied 
that  the  whole  faith  of  the  Christian  world  is  in 
jeopardy:  and  its  vindication  and  truth  are  staked 
upon  the  acceptance  of  the  belief  in  an  uninhabited 
universe,  which  can  be  nothing  more,  at  best,  than 
a  visionary  speculation  I 

u4 
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Constitutes  But  if  we  look  farther  at  the  real  nature  of  this 
jection.  difficultj,  and  endeavour  to  put  it  into  more  definite 
shape,  I  conceive  it  can  onlj  be  stated  somewhat  in 
this  way :  —  A  special  manifestation  of  the  Deitj  in 
the  Gospel  dispensation  is  aiBrmed  to  have  heen 
vouchsafed  to  the  inhabitants  of  the  earth.  But  the 
earth  is  a  verj  small  and  insignificant  unit  in  a  vast 
universe  of  similar  and  greater  worlds,  all  teeming 
with  unnumbered  moral  and  spiritual  beings  possiblj 
of  far  higher  dignity  than  man.  Therefore^  we  are 
to  doubt  the  reality  of  the  revelation  to  us  I 
Antecedent       But,  perhaps,  it  may  be  said  the  objection  only 

probability 

the  same      refers  to  the  general  antecedent  probability  of  a  reve- 
for  other 

reveiationi.  lation  (in  the  accepted  sense  of  the  terms),  and  does 
not  descend  to  the  question  of  its  particular  alleged 
emdeneea.  Now,  as  to  this  question,  we  have  only  to 
consider  in  what  possible  way  the  assertion  or  de- 
nial of  inhabitants  in  other  worlds  can  affect  the  an- 
tecedent probability  of  a  revelation  being  made  to 
the  inhabitants  of  the  earth.  Taking  the  argument 
for  probability  as  stated  by  the  most  approved 
writers  on  the  "evidences,"  it  can  be  maintained 
only  on  the  same  general  grounds  of  the  Divine  attri- 
butes, which  would  render  it  eqwdly  admimhU  in  re- 
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gard  to  the  sapposed  inhabitants  of  any  other  worlds 
— the  creatures  of  the  same  Supreme  Power,  to 
whom,  bj  parity  of  reason,  it  must  be  supposed  a 
rerelation  would  be  equally  granted  by  the  same 
Supreme  Groodness  if  they  needed  it,  and  which  as* 
suredly  could  be  accomplished  under  whatever  di- 
Tersity  of  condition  by  the  same  Universal  Omnipo- 
tence. On  the  other  hand,  if  those  grounds  of  argu- 
ment, so  commonly  adopted,  are  themselves  thought 
unsatisfactory  in  regard  to  the  planets,  why  are  they 
admissible  with  regard  to  the  earth  ? 

If  analogy  did  assign  intelligent  and  spiritual  in-  Analogy 

would  ex- 
habitants  to  any  number  of  other  worlds,  or  if  it  re-  tend  reve- 

lation  to 

presented  the  whole  universe  as  nothing  but  one  other 

worlds 

teeming  creation  of  moral  and  spiritual  existence,  equally 
surely  the  same  analogy  would  not  only  admit,  but 
rather  require,  the  extension  of  the  same  argument 
for  the  probability  of  Divine  communication  with 
one  portion  or  race  of  such  beings  as  with  another ; 
or  rather,  it  might  even  seem  to  suggest  the  notion 
of  one  grand  universal  manifestation  of  the  Divinity 
in  all  the  worlds  over  which  the  same  universal  Pro- 
vidence presides. 
But  the  objection  has  taken  a  more  specific  form  otdectiona 
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from  pecu-    from  a  reference  to  certain  deep  doctrinal  views  re- 

Ifar  views  ^ 

of  man's       latiye  to  the  moral  and  spiritual  condition  of  man. 

conditio.  '^  ' 

and  especially  the  sinfulness  of  his  nature,  which^  it 

is  alleged,  are  endangered  bj  the  consideration  of 
other  inhabited  worlds.  Yiet  surely,  if  those  beings 
are  in  their  spiritual  needs  similarly  circumstancod 
to  man,  it  is  the  fairest  presumption  that  corre* 
sponding  means  of  spiritual  restoration  would  be 
granted  them.  If  they  do  not  require  those  means^ 
they  may  equally  stand  in  other  relations  adapted  to 
their  nature  and  condition.  Tet  this  kind  of  ob- 
jection seemed  to  Dr.  Chalmers  so  formidable  as  to 
require  elaborate  refutation,  and  Sir  D.  Brewster 
also  makes  a  lengthened  reply;  in  the  course  of 
which  he  plunges  into  the  depths  of  a  metaphysical 
theology,  the  theory  of  original  sin,  and  the  hopeless 
question  of  the  existence  of  evil;  which  last  he 
seems  disposed  (unless  I  misunderstand  him)  to 
solve  in  the  convenient  way  so  readily  adopted  by 
some  other  philosophers  and  divines,  of  denying  iU 
reality  f  and  affirming  that  '^  the  spectre  of  moral  evil 
has  been  conjured  up  by  ourselves.''  * 

*  Brewster,  p.  188. 
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Without  pretending  to  go  into  such   discussions^  Origin  of 

much  of 
which   appear   to   me   equally  needless   and  inter-  the  sup- 

posed  diffl- 

mlnable,  or  dwelling  on  the  hazardous  nature  of  cuityia 

peculiar 

this   mode    of   reply,    it    will    suffice    to    remark  ▼lews  of 

^  "^  Chrifltian- 

generallj  here  that  these  topics  seem  chiefly  con-  ^^* 
nected  with  the  present  subject  and  with  the  ques- 
tion of  the  origin  of  the  human  race  only  from 
the  prevalent  adoption  of  the  theology  of  a  peculiar 
school,  according  to  whose  system  certain  supposed 
fhydcal  changes  were  induced  by  sin  and  ''the 
&I1 ; "  to  which  in  vulgar  estimation  such  singular 
effects  have  been  attributed.  It  ought  surely  to 
suffice  a  reasonable  and  Christian  inquirer  to  refer 
to  the  language  of  the  Apostle  Paul  *,  and  to  perceive 
that  such  ideas  can  find  little  foundation  even  in  the 
most  literal  acceptance  of  his  words,  which  do  not 
contain  the  smallest  allusion  to  any  physical  changes 
in  marCs  nature^  but  to  a  subjection  to  death  in 
Adam  in  the  same  sense  as  accords  with  a  deliverance 
from  it  in  Christ 

In   pursuing    the    argument,    however,    Sir    D.  More  pre- 
cise state- 
Brewster  puts  the  difficulty,  at  least  more  distinctly  mentof  the 

^                                 "^                                                  "^    maindiffi. 
culty. 

*  Aa  e.  ^  Bom.  t«  18, 19. 
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than  before,  into  the  month  of  a  supposed  timid 
Christian,  *'  How  can  we  believe  that  there  are  in- 
habitants in  the  planets  when  God  had  but  one  Son 
whom  He  conld  send  to  save  them  ? ''  and  adds,  ^  If 
we  can  give  a  satisfactory  answer  to  this  qnestion, 
it  may  destroy  the  objections  of  the  infidel,  while 
it  relieves  the  Christian  from  his  anxieties."  To  this 
task  he  therefore  addresses  himself,  putting  the  case 
thus: — ''When  at  the  commencement  of  our  en 
the  Great  Sacrifice  was  made  at  Jerusalem,  it  was 
by  the  crucifixion  of  a  man,  or  an  angel,  or  a  God. 
If  our  faith  be  that  of  the  Arian  or  the  Socinian, 
the  sceptical  and  the  religious  difficulty  is  at  once 
removed;  a  man  or  an  angel  may  be  again  provided 
as  a  ransom  for  the  inhabitants  of  the  planets.  -  Bat  if 
we  believe  with  the  Christian  Church,  that  the  Son 
of  God  was  required  for  the  expiation  of  sin,  the 
difficulty  presents  itself  in  its  most  formidable 
shape."* 
Sir  D.  The  author's  answer  is  to  the  effect  that,  "  as  by 

answer.        some  process  of  mercy,  which  we  understand  not,".  • 
the  saving  power  of  the  sacrifice  has  been  communi- 

•  Pag«  189. 
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cated  alike  to  the  most  distant  nations  and  ages, 
past  and  future ;  so  it  might  just  as  easily  be  com« 
municated  to  the  inhabitants  of  the  most  distant 
planets  and  worlds;  and  if  this  should  not  be  con- 
Tincing,  another  answer  is  hinted  at  (though  not  en* 
tirelj  approved  hj  the  author,  jet)  as  satisfactory  to 
some  minds,  via.,  that  the  Divinity  might  in  other 
planets  ^'resume  a  physical  form,  and  expiate  the 
guilt  of  unnumbered  worlds."* 

These    suggestions    may  be    safely  left  without  Source  of 

°°  "^  /  difficulties 

further  comment     Minds  so  constituted  as  to  feel  inourow 

views  of 

such  a  difficulty  will  probably  be  well  satisfied  with  christian- 
the  solutions  here  proposed. 

Others,  however^  have  expressed  a  similar  difficulty 
more  bri^y  and  emphatically,  by  observing  that 
''the  question  is  not  merely  one  of  a  revelation,  but  of 
an  immoIaHon  of  God;  ^  and  that  ''to  imagine  such 
an  event  repeated  is  an  idea  too  monstrous  to  be 
conceived."  t 

But  I  would  ask,  taken  literally,  can  such  an  idea 
be  eanceioed  at  aU  by  the  human  faculties,  even  in 
one  instance  ?  Can  we  in  any  sense  reason  upon  ii 
beyond  the  mere  words  of  the  sacred  writers  through 

•  Page  142. 

t  I  quote  these  expressioiis  from  a  letter  addressed  to  me  bj  a 
friend. 


L 
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which  alone  it  is  disclosed  to  us  so  as  to  find  an j  real 
contradiction  in  a  supposed  recurrence  of  such  an 
event  ?  Can  we  presume  to  saj  that  such  a  repetition 
is  of  necessity  implied^  or  to  determine  the  case  at  all 
for  other  worlds,  who  after  all  might  not  need  re- 
demption ? 
The  same         The  Same  religious  diflBculties  adverted  to  hy  hoth 

difficultiefl  ^  ^ 

^'^^  ^y      the  writers  in  this  discussion  were  urged  with  some 

John  ° 

Wedey.        f^j.^^  j^^g  ^q  \^j  JqJjjj  Wesley*,   who    (like   the 


*  I  am  indebted  to  a  friend  for  the  following  extract  from  a  i 
of  John  Wesley,  Text,  «  What  is  Man  ?  "    Psalm  viiL  8,  4. 

**  Let  tts  then  fear  no  more !  Let  us  doubt  no  more !  He  that  spared 
not  His  own  Son,  but  delivered  Him  up  for  us  all,  shall  He  not  with  Him 
freely  ^ve  us  all  thinffs? 

**  '  Nay,'  says  the  philoeopber,  Mf  God  so  loved  the  world,  did  He  not 
love  a  thousand  other  worlds,  as  well  as  He  did  this?  It  is  now  allowed 
that  there  are  thousands,  if  not  millions  of  worlds,  besides  this  in  which 
we  live.  And  can  any  reasonable  man  believe,  that  the  Creator  of  all 
these — many  of  which  are  probably  as  large,  yea,  far  larger  than  oun— 
should  show  such  astonishmgly  greater  regard  to  one  than  to  all  the 
rest  ? '  I  answer,  Snjjpose  there  were  millions  of  worlds,  yet  God  may  lee 
in  the  abyss  of  His  infinite  wisdom  reasons  which  do  not  appear  tons 
why  He  saw  good  to  show  this  mercy  to  ours  in  preference  to  thousands 
or  millions  of  other  worlds.  I  speak  this  even  upon  the  common  sup- 
position of  the  plurality  of  worlds — a  very  favourite  notion  with  allthofe 
who  deny  the  Christian  Kevelation ;  and  for  this  reason,  becanae  it  aiTords 
them  a  foundation  for  so  plausible  an  objection  to  it  But  the  more  I 
consider  that  supposition,  the  more  1  doubt  of  it:  insomuch  that,  if  it 
were  allowed  by  all  the  philosophers  in  Europe,  still  I  could  not  allow  it 
without  stronger  proof  thim  any  I  have  met  with  yet" 

He  then  cites  the  argument  of  Huyghens,  to  the  efiect  of  the  probahifity 
of  planetar}'  inhabitants,  but  proceeds  to  mention  that  at  a  later  period  , 
Huyghens  entertained  doubts  on  the  subject  from  observing  that  the  mooa 
had  no  atmosphere.  Hence,  he  says,  the  argument  falls  to  the  gronnd. 
He  then  goes  on :  **  But,  you  will  say,  suppose  this  argument  fails,  we  may 
infer  the  same  conclusion — ^the  plurality  of  worlds— from  the  nnbouodea 
wisdom,  and  power,  and  goodness  of  the  Creator.  It  was  full  as  eas^  to 
Him  to  make  thousands  of  worlds,  as  one.  Can,  any  one,  then,  beheve 
that  He  would  exert  all  His  power  and  wisdom  in  creating  a  single 
world  ?  What  proportion  is  there  between  this  speck  of  craatioa  and  (he 
Great  God  that  filleth  heaven  and  earth,  while 
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author  of  **  The  Plurality  ")  could  find  no  other  solu-  t^ 

tion  than  by  denying  the  existence  of  other  inhabited 
worlds,  as  an  unfounded  idea,  merely  taken  up  (as 
lie  says)  by  infidel  philosophers,  as  affording  a  plau- 
sible objection  against  Christianity. 

But  the  whole  objection  turns  on  the  same  tacit  The  oUjec- 

tlon  de- 
but unfounded  assumption,  that  because  the  privileges  P«nd8  on  an 

unfounded 
of  redemption  are  granted  to  the  inhabitants  of  this  usumpUcai. 

earth,  they  are  therefore  not  granted  to  those  of  any 

other  worlds :  and  that  it  is  9.  part  of  Christianity  to 

hold  this  exclusive  view. 

That  such  high  privileges  (as  already  remarked) 

are  asserted  with  respect  to  man  on  this  earth  in  the 

New  Testament  is  manifest ;  but  it  may  be  asked  in 

vain  what  particle  of  proof  can  be  alleged  for  denying  \ 

iii  with  respect  to  the  possible  inhabitants  0/  other  I 

tcarlds  ?    Let  those  who  urge  this  objection  produce  ! 


* '  We  know,  the  power  of  His  almightj  hand 
Goald  form  another  world  from  eveiy  sand?  ' 

*  To  this  boasted  proof,  this  ttrgvmentmn  pahuxrium  of  the  learned  in- 
fills, I  answer,  Do  you  expect  to  find  any  proportion  between  finite  and 
infinite?  Suppose  God  had  created  a  thousand  times  more  worlds  than 
there  are  grains  of  sand  in  the  universe,  what  proportion  would  all  these 
together  bear  to  the  infinite  Creator  I  Still,  in  comparison  of  Him,  they 
voald  be,  not  a  thousand  times,  but  infinitely,  less  than  a  mite  compared 
to  the  universe.  Have  done,  then,  with  this  childish  prattle  about  the 
proportion  of  creatures  to  their  Creator,  and  leave  it  to  the  all-wise  God 
to  create  what  and  when  He  pleases.  For  who  besides  Himself  hath 
^own  the  mind  of  the  Lord,  or  who  hath  been  His  counsellor?  " 


t 
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Nopnwf 
of  the  ez- 
clusiTeness 
of  prtYi- 
leges. 


laconsiB- 
tencies  of 
Wedej's 
argument. 


Contradic- 
tion in  rea- 
soning on 


a  single  argument  from  the  reason  of  the  case  (if  thej 
think  it  one  amenable  to  reason  at  all),  or  a  single 
passage  from  the  New  Testament  in  which  such  Umir 
iation  or  eachmon  is  asserted,  and  the  objection  may 
have  some  weight  Bat  this  they  do  not  attempt, 
nor  do  thej  seem  to  perceive  that  the  attempt  is 
necessary  to  establish  their  case. 

That  Wesley  should  set  down  all  philosophers  who 
advocate  a  plurality  of  worlds  as  **  learned  infidels " 
is  not  surprising ;  but  with  his  acknowledged  acate 
powers  of  reasoning,  it  is  remarkable  that  in  earnestly 
asserting  (what  is  not  contested)  that  such  high  pri- 
vileges are  vouchsafed  to  man,  and  expatiating  <m 
their  greatness  and  value,  he  seems  to  think  it  suffi- 
ciently proved  that  they  cannot  be  granted  to  other 
races  of  beings. 

And  when  he  so  strangely  glances  at,  but  passes 
over,  the  undeniable  argument  that  Omnipotence 
could  as  easily  create  thousands  of  worlds  as  one,  he 
seems  equally  blind  to  the  obvious  answer  that  the 
same  Omnipotence  could  as  easily  redeem  thousands 
of  worlds  as  one,  if  they  needed  it 

The  truth  is — all  these  and  the  like  difficulties 
arise  wholly  from  the  inconsistency  of  attempting  to 
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ftason  at  all  (m  subjects  which  the  writers  them- 

selyes  at  the  same  moment  pronoance  to  be  above  all  ^^  *  *^^ 

reason:  attempting  to  argne  that  the  Deity  oonld^ 

or  could  not,  act  in  this  or  that  way,  when  thej^  in 

the  same  breath,  assert  the  incomprehensibility  of 

His  counsels* 

If  it  be  an  inscrutable  mystery  wholly  beyond 
human  comprehension  that  God  should  send  His  Son 
to  redeem  this  world,  it  cannot  be  a  more  inscrutable 
mystery  or  farther  beyond  human  comprehension  that 
He  should  send  His  Son  to  redeem  ten  thousand 
other  worlds.  If,  on  the  other  hand,  the  mystery 
be  amenable  to  any  reasoning,  or  charge  of  incon- 
sistency or  incompatibility  with  our  conceptions  in 
the  one  instance,  it  must  equally  be  so  in  the  other* 

Cases  of  this  kind,  it  seems  to  me,  can  only  be 
viewed  under  one  alternative.  Either  they  are  in- 
e&ble  mysteries  of  the  spiritual  world  not  to  be 
inquired  into  or  reasoned  upon ;  or,  they  are  modes 
of  expression  adopted  by  the  sacred  writers  fairly 
amenable  to  rational  criticism :  in  the  one  case,  no 
plea  of  difficulty  or  inconsistency  is  admissible ;  in 
the  other,  none  can  arise,  or  is  easily  explained. 
And  the  declarations  of  Scripture  express  nothing 
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with  respect  to  the  case  of  other  races  or  other 
worlds ;  addressed  to  oar  own  race»  thej  profess  to 
declare  only  what  concerns  that  race. 

But  the  whole  discussion  cannot  but  suggest  a 
passing  remark  on  the  style  and  tone  of  theologising 
evinced  in  the  very  statement^  whether  of  the  ol>< 
jections  or  the  answers.  They  seem  to  belong  al- 
together to  a  somewhat  obsolete  school^  and  to  refer 
too  much  to  those  narrow  humanised  ideas  of  the 
Divinity  and  His  dealings  with  man  derived  so  com- 
monly from  too  literal  an  interpretation  of  the  an- 
thropomorphisms of,  the  Hebrew  Scriptures,  and 
little  consonant  with  the  more  enlightened  views 
which  a  better  dispensation  encourages. 
Other  in-  Though  referring  to  a  different  part  of  the  sub- 
ject before  discussed,  yet  I  may  just  cite  another 
instance  of  expressions  evincing  a  similar  narrow 
spirit,  and  seeming  to  imply  ideas  which  mi^t 
have  been  supposed  exploded  from  the  minds  of 
philosophers :  — "  Can  we  believe  that  he  who 
formed  the  worlds  has  made  only  one,  and  that 
in  place  of  resting  on  the  seventh  day.  He  rested 
during  the  whole  week  of  creation,  and  still  rests, 
having  transferred  His  almighty   power  to  certain 


narrow 
views. 
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laws  of  matter  and  motion^  hy  which  the  sun  and 
all  his  planets  were  manufactured  firom  nebulous 
matter?  *• 

The  common  occurrence  of  language  of  this  sort 
(not  solely  in  reference  to  the  present  question)  leads 
us  to  reflect  generally  how  much  of  the  unhappy 
perplexities  and  objections  which  beset  the  minds  of 
believers  on  some  points^  especially  where  science  is 
supposed  to  come  into  collision  with  religion^  must  be 
traced  to  the  influence  of  popular  dogmas^  founded  on 
a  narrow  literalism,  which,  as  in  the  cases  already 
glanced  at,  betrays  its  Judaical  origin,  rather  than 
anjr  connexion  with  the  enlightening  influences  of 
Christianity. 

There  is  one  other  idea  of  an  extremely  peculiar  Peculiar 


I  to 

kind  taken  up  by  Sir  D.  Brewster  f,  referring  to  the  ftituresute. 
question  where  believers  can  place  the  locality  of  their 
future  state.  He  refers  to  some  passages  of  Scripture, 
which  literally  seem  to  imply,  or  at  least  to  counte- 
nance, the  idea  of  a  plurality  of  inhabited,  or  at  least 
habitable  worlds.  He  enters  on  a  calculation  to  show 
that,  in  a  future  state,  for  the  myriads  of  resuscitated 


*  Brewster,  p.  249.  t  lb*  PP*  ^^  ^56. 
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human  bodies,  the  earth  would  afford  utterly  in- 
sufficient room;  and  that  the  future  abode  of 
man  must,  therefore,  be  in  some  of  the  other  bodies 
of  the  solar  system,  which  being  habitable^  will  be 
suitable  to  this  purpose.  Such  is  the  idea  indicated 
even  in  the  introduction  of  his  volume,  and  such 
the  final  conclusion  to  which  the  whole  discussioa 
leads. 

It  is  the  danger  threatened  to  ihis  doctrine  which 
constitutes  the  main  cause  of  alarm  at  the  triumph 
of  scepticism  in  the  denial  of  *a  habitable  condition 
to  the  planets.  Yet  it  might  rather  seem  that  their 
being  uninhabited  would  be  more  favourable  to  this 
doctrine,  as  affording  more  ample  space  for  the 
reception  of  resuscitated  humanity. 

Thoifgh  unable  to  perceive  the  importance  or 

Difficulty 

obTiated.  reasonableness  of  this  question,  I  am  yet  anxious 
to  give  it  the  most  respectful  consideration;  and 
therefore  feel  bound  to  add,  if  it  be  needed,  for 
the  confirmation  of  any  wavering  mind,  that,  in 
my  opinion,  the  slightest  attention  to  the  writings 
of  the  Apostles  affords  a  more  satisfactory  solation 
of  the  difficulty  than  any  astronomical  theories 
whatever.     If   there  be  one  point  clear  in  their 
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declarations,  it  is  that  the  resuscitated  body  is  re- 
presented as  something  at  least  wholly  different  from 
oar  present  material  nature.  It  is  sown  a  natural  body 
— itisraiseda^ptnifuaJbodj.     QroofMt  i^ntx^^^^f  .  •  •  • 

WfU/MtTIXOy,)* 

Such  then,  on  the  whole,  is  the  formidable  difB-  General  re- 
cultj  of  a  plurality  of  inhabited  worlds  1     Such  the  the  appUca- 
dispute  which  threatens  the  alternative  of  a  sur-  aigumentL 
render  either  of  faith  or  of   science!     Such  the 
source  of  so  much  perplexity  to  thoughtful  and  re- 
ligious minds,  to  the  solution  of  which  such  elaborate 
speculations  must  be  devoted  I     Such  the  danger  .im-> 
pending  on  Christianity,  which  it  is  the  aim  of  the 
essayist,  by  such  laboured  reasonings  and  startling 
paradoxes,  to  avert  I    and   to  escape  from  which 
Sir  D.  Brewster,  by  so  opposite  a  route,  would 
guide  his  readers ! 

It  is  difficult,  perhaps  impossible,  fairly  to  judge 
of  the  carwiciiona  of  others,  and  I  would  wish  to 
treat  all  serious  convictions  with  unfeigned  respect ; 
but  after  what  has  been  already  observed,  I  must 
confess    myself  more  disposed   to    concur   in    the 

•  1  Cor.  XV.  44. 
X  3    - 
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Becom- 
raendation 
of  clearer 
views  of  the 
subject  in 
its  first 


abstract  justice,  than  to  perceive  the  consisteneg^ 
of  Sir  D.  Brewster's  remark,  *'The  difficulties 
we  have  been  considering^  in  so  far  as  thej  are 
of  a  religious  character,  have  been  very  unwisely 
introduced  into  the  question  of  a  plurality  of 
worlds!"* 

For  mj  own  part  I  would  rather  disclaim  the 
entire  principle  of  such  discussion,  whether  in  the 
objections  or  the  replies.  The  strange  juxta-posi- 
principles,  ^j^jj  ^f  }(Jeas  of  such  very  different  kinds,  religious 
and  physical,  which  characterise  these  reasonings 
altogether,  seems  in  a  peculiar  degree  likely  to 
expose  the  whole  subject  to  the  attacks  of  the 
scoffer.  The  expression  of  theological  dogmas  con- 
trasts singularly  when  mixed  up  with  the  specula- 
tions of  science.  The  languages  of  the  two  sound 
strangely  together;  and  I  am  powerfully  reminded 
of  the  wisdom  of  Bacon's  suggestion,  ^  Da  fidei 
QTJM  FiDEi  SUNT."*  And  if  these  speculations  on 
planetary  worlds  have  really  caused  any  perplexity 
to  persons  capable  of  profiting  by  rational  and  phi- 
losophical  views  of  the  subject,  I    would    rather 


both  in 
philosophy 
and  theo- 
logy. 


*  Brewster,  p.  154 


t  I>e  Aogm.  lib.  iii.  d 
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entreat    their    serious    attention    to    the    question^ 

whether  the  caase  of  truth  would  not  be  better 

served  bj  a  preliminary  endeavour  to  acquire  clearer 

views  of  the  grounds  on  which  scientific  speculation 

on  the  one  hand,  and  the  expression  of  theological 

doctrine  on  the  other,  are  legitimately  established 

and  of  the    very    different    basis  on   which   they 

respectively  stand,  each  firmly  on  its  oton  ground^ 

but  as  unstable  on  the  other's  as  a  ship  on  land 

or  a  pyramid  on  the  sea.* 

To  this  end,  then,  —  to  aid  in  such  an  inquiry^ 

—  a  very  few  concluding  remarks  may  be  directed. 

The  case  as  put  by  the  essayist,  *'  How  to  place  Some  gene- 
ral sugges- 
our  theoloffy,**  with  reference  to  the  question  of  Honson 

^•^  ^  thiasuyect 

inhabited  worlds,  may  perhaps  be  taken  as  in  some 
sense  the  expression  of  a  difficulty  felt  more  widely 
as  to  the  relation  of  Christianity  to  physical  science 
generally;  and  is  probably  similar  to  that  ac- 
knowledged by  another  eminent  writer,  who  de- 
clares it  to  be  ^'the  great  problem  of  the  age  to 
i 

*  That  it  is  Dot  ntueasonable  or  needless  to  press  the  oonsideratioii  of  the 
/v«!per  ffround  on  which  such  inquiries  ought  to  be  condacted,  nor  to  insist 
on  the  independence  of  matters  of  faith  m>m  thoee  of  science,  is  farther 
evinced  bj  the  annooncement,  while  these  sheets  are  going  through  the 
pren,  of  another  anonymous  pablication  on  the  theological  argument, 
''The  Plurality  of  Worlds.— 7A<  Fonthe  AnmmaUfnm  Seripture,*'  &g. 
I«ndon,18M.  ^  ^  v*     » 
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reconcile    faith    with    knowledge^   philosophy  with 
religion."  • 

To  discuss  such  a  question  in  the  waj  which  its  im- 
portance demands,  would  be  to  open  a  very  wide  in- 
quiry, wholly  beyond  the  necessary  limits  and  scope 
of  this  Essay,  and  one  which,  perhaps,  could  hardly 
be  entered  upon  with  much  prospect  of  satisfying 
the  varieties  of  apprehension  (or  possibly  misappre- 
hension) which  it  might  encounter.  All  I  shall 
attempt,  therefore,  will  be  to  offer  a  few  gene- 
ral and  somewhat  fragmentary  remarks,  which  must 
be  left  to  the  judgment  of  the  reader  to  apply. 
Fiuraiityof       In  fact,  the   question  now   discussed   is  only  a 

worlds  onlf 
a  Bubordl- 
nate  point 


asubordi-     Subordinate  branch  of  a  far  wider   subject    The 


mere  inquiry  as  to  the  probability,  or  otherwise 

of  inhabitants  in  the  planets,  is  in  itself  of  a  veiy 

secondary  and  unimportant   character.     What  we 

have  to  consider  is  rather  the  broad  principle  in- 

Subordi-       volved    in    any    or    all   cosmical   apeeulaUons;  they 
nate  post* 

tion  of  man  all  tend  to  place  our  earth,  and  man  upon  it,  in  a 

in  the 

uniTene.       very  subordinate  position  in  the  vast  universe ;  not 

merely  in  space  and  position,  but  in  general  re- 


Archdeaoon  Hare,  Life  of  Sterling,  p.  121. 
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lation;  as  one  small  and  insignificant  link  in  the 
yast  chain  or  rather  uniyersally  connected  ramifi* 
caticHi  of  physical  causes,  of  which  there  is  no  one 
coostitaent  part  more  the  head  or  the  termination 
than  any  other.  Hence  a  difficulty  is  felt  hy  some 
because  they  imagine  that  moral  and  spiritual  re- 
lations must  follow  the  same  law. 

Tet  nothing  can  he  in  itself  more  unfounded' 
and  still  more  must  this  appear  wh^i  considered  in 
connexion  with  what  has  been  here  advanced.  The 
tenor  of  the  whole  preceding  argument  has  been 
to  point  out  the  independence  of  the  physical  order 
of  things,  and  the  epirituoL^  It  has  been  main- 
tained that  the  very  idea  of  a  spiritual  nature  in 
man^  in  so  far  a«  it  is  independent  of  the  body, 
belongs  to  a  higher  order  of  conceptions,  of  a  kind 
radically  different  from,  and  forming  no  part  of  a 
physical  system ;  and  beyond  all  scientific  reasoning. 

It    is    to   this    class   of  conceptions    that   reli*'  spiritiui 

trathB  dls- 

gious  doctrines  properly  refer;   and  thus  it  would  tinetfrom 

pby^caL 

Beem,  on  general  grounds  at  leaet,  unreasonable  to 
expect  that  the  two  should  have  any  connexion;   or 

*  SABBbove,pp.74.242. 
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to  be  anxious,  on  the  one  hand,  to  frame  theories 

combining    physical   science   with  religions   belief, 

or,  on  the  other,  to  imagine  the  region  of  physical 

truth   an  unsafe  locality  for  a  theological   creed. 

But  in  detail,  perhaps  it  may  be  said  this  will  be 

found  otherwise. 

Connexion         There   is,  certainly,   one  point  in   which   phy- 
of  science 

and  religion  sical    science  and  theology  are  obviously  and  nn- 

in  natural 

theology.      questionably   in  close  contact  and  dependence, — in 

the  primary  inference  of  a   Supreme   Intelligence 

as   derived  from  the  order  of   nature   so  largely 

dwelt  upon  in  the  preceding  Essay*;  and  which 

forms  the  substantial  and  necessary  foundation  of 

all  rational  conceptions  of  religious  belief.     But  this 

foundation,    however   solidly  laid,  rises   no  higher 

than  to  the  lowest  basement ;   and  if  the  conclusions 

at  which  reason  arrives,  are  restricted  according  to 

the  nature  of  the  physical  evidence,  while  they  may 

afford  some  corrective  of  too  blind  and  literal  a 

dogmatism,  they  offer  no  disparagement  to  higher 

spiritual  convictions.     In  this  respect,  then,  and  to 

this  extent  at  least,  we  may,  perhaps,  see  ''how  to 

*  See  EflBBj  L  §  V. 
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place  our  theology  ^  on  the  basis  of  these  sublime 
deductions  from  physical  science.  These  deductions 
(as  before  mentioned)  are  confessedly  very  limited 

and  imperfecU     They  present  nothing,   as  it  were.  Natural 

theology 
but  the  meagre  skeleton;   to  fill  it  out  with  sub-  veiy 

limited. 
Stance  and  life  is  the  frmction  of  those  higher  inti- 
mations derived  from  moral  and  spiritual  sources, 
and  which  in  their  essential  nature  stand  apart  from 
all  physical  considerations. 
A  scientific  natural  theology  does  not  rise  to  the  Nstona 

theology 

aspirations  of  a  spiritual  or  moral  Theism ;  still  less  prepares  for 

revelation. 

to  the  scriptural  or  ecclesiastical  doctrines.  It  tells 
very  little  of  any  Divine  attributes,  and  nothing  of 
the  mode  of  the  Divine  existence ;  but  for  that  very 
reason  it  presents  nothing  to  contravene  higher 
spiritual  views  on  these  points  when  proposed  from 

OTHEB  BOtTBCES. 

Yet^  when,  from  this  primary  position,  we  advance  Fhysica] 

dlflkultles. 

to  those  more  precise  views  of  religious  doctrine,  in  more 

particular 

we  find  a  disposition  continually  evinced  to  place  reUgioua 

views, 
them  in  connexion  or  in  collision  (as  the  case  may 

be)  with  physical  considerations;  to  raise  philo- 
sophical theories  on  a  theological  basis,  or  to  find 
fatal  difiSculties  in  the  failure  of  such  attempts. 
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Sources  of        If  we  would  trace  sach  tendencies  to  their  source, 

misconoep- 

tioQ  on        vre  may  find  a  too  common  orimn  of  misconception 

these  Mib.  "^  -&  r 

Jects.  Iq  the  ignorance  in  which  many,  even  of  considerable 

scientific  attainments,  remain  as  to  the  real  nature 
Ignorance     o^  Christianity ;  when  their  profession  of  it  consists 
tjanity.        either  in  merely  bowing  to  conventional  requisitions, 
or  is  based  on  notions  derived  solely  from  the  pre- 
valent or  established  belief,  instead  of  an  enlightened 
and  independent  examination  of  it  for  themselves. 
Want  of  ^g^>  many  who  are  extensively  versed  in  the 

losophicai*  details  of  a  particular  branch  of  science^  may  often 
have  reflected  little  on  its  wider  relations  and  phi* 
losophical  spuit  Hence,  while  they  admit  the 
impropriety  of  some  of  the  speculations  just  ad- 
verted to,  they  are  deficient  in  the  distinct  concep- 
tions of  the  broad  principles  and  grounds  of  all 
philosophical  inquiry. 
AppUca-  Physical  philosophy  has  doubtless  within  itself 

ph^ioa  ^^^  germs  of  higher  knowledge,  and  presents  us  with 
those  first  elementary  notions  which  are  pre-emi- 
nently valuable,  as  subservient  to  the  establishment 
of  theological  truth  on  a  rational  basis.  In  such  a 
sense,  and  within  very  circumscribed  limits,  theology 
deduced  from  philoeopht/,  may  be  sound  and  valid* 
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Bat  in  everj  case  philosophy  deduced  from  theology 
must  be  essentially  erroneous  and  fallacioas;   it  is  no 
longer  philosophy.     It  appeals  to  other  authority,  and 
disowns  its  proper  inductive  character. 
The  desire  whether  for  peopling  or  for  dispeopling  Erroneous 

syttems 

planetary  or  sidereal  worlds  on  theological  grounds,  frommb- 

.  conoeptlQii 
appears  to  arise  from  the  same  fundamental  miscon-  of  first 

principle, 
eeption  or  disregard  of  the  proper  provinces  and  limits 

of  philosophy  and  of  theology  which  has  led,  in  so 
many  other  cases,  to  an  unhappy  and  incongruous 
mixture  of  the  two, — producing  nothing,  as  Bacon 
has  so  justly  observed,  but  "  a  fantastical  and  super- 
stitious philosophy  and  a  heretical  religion/'*  Of 
this  mode  of  procedure  we  have  had  abundant 
instances  in  all  stages  of  scientific  advance. 
Without  recurring  to  more  ignorant  ages,  and  the  Theoiogioi 

o  o  philosophy. 

speculations  of  the  schoolmen,  we  trace  the  very 
same  spirit  in  later  times  in  the  formation  of  such 
systems  as  that  of  Tycho,  founded  on  the  idea  of  re- 
conciling astronomy  and  Scripture ;  in  the  vortices  of 
Descartes,  deduced  by  reasoning  on  theological  gcoxmis 
from  the  perfections  of  the  Deity;  in  the  cosmical 

*  De  AngoL  L  iii.  c  2. 
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theories  of  the  Hutchmsonians^  or  what  they  termed 
"  Moses'  Principia,"  founded  on  the  Hebrew  Scrip- 
toreSj  in  opposition  to  Newton's;  and  in  oar  own 

Bible  geo-  times  in  the  various  schemes  of  the  Bible  seolo- 
gists,  each  in  suecession  presenting  bat  some  new 
shade  or  modification  of  the  same  radical  miscanoep' 
turn  to  take  the  place  of  its  exploded  predecessor. 

It  is  worth  while  to  dwell  on  this  last  instance  as 
very  instructive  in  its  consequences,  especially  to 
those  who  have  not  antecedently  taken  more  general 
views.       Even  at  the  present  day  there  are  not     | 
wanting  occasional  attempts  to  keep  up  the  hopeless 
chimera    of   erecting   theories   of  geology   on  the 
Mosaic  narrative.     It  is  needless  to  observe  that,  as 
all  notion  of  an  accommodation  of  the  facts  to  the  .   i 
text  has  long  since  been  given  up  by  all  som  in- 
quirers,   these   attempts   are   now  merely   directed      | 
to  explaining  away  the  sense  of  the  text ;  in  which, 
they  no  doubt  succeed  by  such  principles  of  verbal 
interpretation   as,    if  fairly  applied   to  other  parts, 
would  readily  enable  us  to  put  on  any  given  passage 
any  required  construction.  i 

Contndio-        All  inquirers,  possessing  at  once  a  sound  know- 

tion  be-  ,  .        « 

twcen  geo-    ledge  of  geology,    and   capable   of  perceiviDg  the 


I 
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undeniable  sense  of  a  plain  circumstantial  narrative^  logyandtfae 

Hebnw 

now  acknowledge  that  the  whole  tenor  of  geologj  is  Soiptnrw. 
in  entire  contradiction  to  the  cosmogony  deliyered 
from  Sinai;  a  contradiction  which  no  philological 
refinements  can  remove  or  diminish;  a  case  which 
no  detotJedf  interpretations  can  meet,  and  which  can 
only  be  dealt  with  as  a  whole.* 

I  have  elsewhere  t  fully  discassed  this  subject,  and 
have  there  explained  the  only  view  which  I  think 
the  case  admits;  in  one  word,  that  the  narrativey 
as  a  whole,  cannot  be  received  as  historical,  but  was 
a  representation  accordant  with  the  apprehensions  of 
the  Israelites  introduced  as  a  basis  for  the  institution 
of  the  Sabbath;  while  Christianity,  I  contend,  can 
be  in  no  way  affected  by  any  such  contradiction  to 
the  Old  Testament  law:^,  with  which   it  has  been 


*  For  some  excellent  remarks  bearing  on  this  point,  the  reader  is  re- 
ferred to  Mr.  Kenrick's  ''Eaaay  on  Primeyal  Histoxy."  London,  1S4S. 
Pre&ce,  p.  xiY. 

t  See  Connexion  of  Katoral  and  Divine  Tmth,  p.  245.  While  this 
edition  has  been  in  the  press,  I  have  eeen  a  new  diacussion  of  the  *<  six 
dajs"  carried  on  with  mnch  erudition  and  more  warmth,  between  Pro* 
fenors  Tayler  Lewis  and  J.  Dana  of  the  United  States,  on  either  side 
ebaracterised  mainly  by  the  same /widlaiiieiito/  miseoneepHon  and  con- 
fiaioa  of  thought  in  regarding  the  Mosaic  narrative  as  if  it  were  a 
|[«al  scientific  theory  the  terms  of  which  most  somehow  be  tortured 
into  accordance  with  physical  facts. 

t  For  snpport  of  this  view  see  my  Essay  on  the  Law  and  the  Gospel, 
Voamal  of  Sacred  Literature,"  April,  184S,  and  Art  << Creation,'* 
Kltto's  **  Cyclop,  of  Biblical  Literature,''  p.  485. 
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ment  of 
science  on 
erroneous 
belief. 


erroneously  mixed  up ;  on  the  contrary,  the  palpable 
discrepancy  is  yalnable,  as  reminding  ns  the  more 
forcibly  of  its  independence. 

It  is  undeniable  that  the  advance  of  physical 
knowledge  has  from  time  to  time  made  inroads  on 
the  territories  which  prescriptive  error  had  onoe 
consecrated  to  religion.  So  the  Copemican  heresj 
not  only  deposed  the  earth  from  its  proud  immobili^ 
as  the  centre  of  the  universe  and  the  throne  of 
spiritual  infallibility,  but  set  at  nought  the  leUer 
of  numerous  scriptural  texts :  it  entailed  the  impiovs 
doctrine  of  antipodes,  and  destroyed  the  ideas  of  m 
upwards  and  a  downwards,  a  local  heaven  above,  and  s 
loecd  hell  beneath  the  earth.  It  broke  through  the 
solid  firmament,  and  placed  in  jeopardy  the  ex- 
istence of  a  physical  purgatory.  Yet  real  Chris- 
tianity has  been  in  no  way  injured,  but  the  reverse  ; 
its  rational  and  spiritual  character  has  been  the  more 
powerfully  asserted  and  vindicated. 

In  all  ages  bigotry  has  erected  its  strongholds  on 
the  basis  of  ignorance,  and  especially  on  erroneous 
physical  ideas ;  and  its  advocates  have  then  resisted 
all  advance  of  intelligence  on  the  plea  that  it  is  de» 
structive  to  the  security  of  religion,  as  it  doubtless  is 


EiaiT  IL   §  n.]      THEOLOGICAL  ASGUMENT.  821 

to  their  banefol  STstems;  while  thej  thus  by  clear 
implication  dissever  the  claims  of  religion  from  those 
of  truth,  and  degrade  the  profession  of  it  to  the  level 
of  the  most  basdess  superstition. 
Even  among  professed  Protestants^  and  in  a  phi-^  Favourable 

to  a  puller 

losophic  age^  men  have    hardlj   become  convinced  reUstou. 
that  the  advance  of  physical   enlightenment,  so  far 
from  being  hostile  to  religious   truth,  is  eminently 
serriceable  to  it,  were  it  only  in  dissevering  it  from 
Mse  allies  and  equivocal  auxiliaries,  and  thus  ex- . 
hibiting  its  true  spiritual  power,  when  cleared  frQm 
the  heterogeneous    incumbrances    and    corruptiona 
which  a  false  philosophy  or  a  narrow  literalism  had 
fiutened  upon  it,  and  which,   instead  of  aids  and 
defences,  are  in  reality  its  hinderances  and  disfigure-, 
ments. 
But  when  we  turn  to  the  pages  of  the  Bible,  it  Phydcai 

difficulties 

is  doubtless  the  fact  that  continual  reference  is  made  tn  the  Bible, 
to  physical  condderatiom  of  various  kinds,  which 
may  in  many  instances  give  rise  to  difficulties. 
These  wUl  be  so  very  differently  estimated  in  mag- 
nitude and  significance  by  different  minds,  that  it 
would  be  impossible  to  discuss  the  question  in  a  way 
satisfactory  to  all.    It  may  perhaps  suffice  to  suggest 
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Oeneral 
rule  for 
physical 
difficulties 
in  Scrip- 
ture. 


OtjectioDS 
fttMD  want 
(if  distinc- 
tion be- 
tween the 
different 
parts  of  the 
Bible. 


a  general  application  of  what  was  above  observed  in 
reference  to  the  instance  of  the  geological  discrepancj. 
Whenever  the  sacred  writers  introduce  phyncal 
statements,  they  may  fairly  be  understood  as  speak- 
ing canformabh/  to  the  existinff  state  ofknowUdge,  or 
adapting  themselves  to  the  ideas,  belief,  and  caps- 
cities  of  those  they  addressed.  In  any  such  cases  it 
wonld  be  irrational  for  us  at  the  present  day  to  insist 
too  literally  on  such  representations,  and  especiallj 
to  reason  on  them  in  cases  where  we  are  precladed 
from  examining  into  all  the  circumstances,  or  can- 
vassing the  evidence.  But  if  in  any  instance  the 
letter  of  the  narrative  or  form  of  expression 
may  be  found  irreconoUably  at  variance  with  phyricd 
truth,  we  may  allow  to  those  who  prefer  it,  the  al- 
ternative of  understanding  them  either  as  religious 
truths  represented  under  sensible  images,  or  as  a  de- 
scription of  events  according  to  the  preconceptions  of 
the  writers,  or  the  traditions  of  the  age. 

Di£Sculties  of  this  kind  in  many  instances,  espe- 
cially as  regards  the  Old  Testament,  are  raised  into 
importance  to  Christians  only  from  the  conmion  want 
of  due  discrimination  as  to  the  distinct  object  and 
character  of  the  different  portions  of  the  Bible. 
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If^  however^  we  look  with  a  more  discerning  eye 
to  the  nature  of  the  contents  of  the  Old  Testament, 
in  the  first  instance  we  find  a  record  of  older  and 
imperfect  dispensations,  adapted,  as  thej  were  ad- 
dressed, to  the  ideas  and  capacities  of  a  pecoliar 
people  and  a  grossly  ignorant  age — a  law  of  **  carnal 
ordinances  "  and  sabbaths,  specially  founded  on  that 
peculiar  cosmogony  which  we  now  know  to  be  un- 
tenable; physical  influences,  temporal  and  national 
retributions. 

But  the  more  perfect  and   uniyersal  religion  of  Chris- 
tianity in- 
Christianity^  if  in  its   first  outward  manifestations  dependent 

and 

accommodated  to  the  convictions  of  the  people  among  spiiitnau 
whom  it  originated,  yet  in  its  essential  characteristics 
and  more  full  development  to  the  rest  of  the  world 
as  set  forth  in  the  Pauline  Epistles,  while  it  ex- 
pressly disclaims  the  peculiarities  of  older  dis- 
pensations, exhibits  characteristics  of  a  higher,  more 
comprehensive,  and  spiritual  character;  professedly 
appealing  for  their  acceptance  to  the  principle  of 
fciiky  not  otserue. 
If  we  look  to  its  more  special  doctrines ;  as  regards  Doctrioes 

oftheDl- 

we  Divine  nature,  we  may  observe  that  aphysico-the-  vine  nature. 
(Aogf  supplies  no  such  idea  of  the  Deity  as  can  ofier 
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any  antecedent  contradiction  to  the  representadons 
of  His  nature  and  attributes  (necessarily  more  or  less 
anthropomorphic),  or  to  the  spiritual  mysteries  of 
redemption  and  a  future  state,  in  the  form  in  which 
they  are  announced  in  the  New  Testament 
Ofthe  na-        ^^  as  to  t^  condition  of  man,  the  language  of 
the  Christian  doctrine  represents  it  not  in  reference 
to  any  material,  metaphysical,  or  moral  hypotheses, 
but  to  peculiar  spiritual  principles.     It  makes  the 
spiritual  man  a  distinct  being  from  the  natural,— 
'*a  new  creation;^*  and  is  engaged  not  in  tracing 
physiologicaUy  the  origin  of  the  human  race,  but  in 
pointing  to  its  future  destiny :  not  in  detailing  the 
sources  of  man's  infirmiiieey  but  in  providing  ths  B£- 
MEDY.     It  does  not  dwell  on  external  events  in  any 
physical  detail,  but  always  with  a  doctrinal  applica- 
tion, or  in  a  spiritualised  meamng.      Its  essenHd 
design   belongs  to  spiritual  things;  its    relation  to 
external  and  physical  things  can  be  but  subordinate ; 
and  of  the  proper  objects  of  its  revelation  we  may 
truly  say  with  Bacon,  "IHffnius  credere  quamsdreJ*] 
Christi-  Thus  we  need  be  in  no  trouble  '^  how  to  place  our 

•  Gal.  ▼!.  16.;  2  Cor.  r.  17.  f  I>e  Augm.  lib.  Ix  c  t 
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theology  ^  amoiig  physical  systems ;  nor  need  it  fear  anity  inde- 

peDd€Dt  of 

any  speculations  as  to  the  inhabitants  of  other  worlds  physical 

.  ^  theories. 

or  possible  revelations  granted  to  them.  It  has  no 
concern  with  chronology,  astronomy,  or  cosmogony 
(least  of  all,  that  of  the  Jndaical  law) ;  with  the  ne* 
bolar  origin  of  the  planets,  or  with  the  development 
of  successive  races  of  organised  beings  in  them  or  on 
the  earth ;  with  the  myriads  of  ages  which  mark  the 
antiquity  of  the  world,  or  the  date  of  man's  origin 
npon  it ;  or  with  the  question  of  his  derivation  from 
one  stock  or  many*,  or  the  origin  of  civilisation.  It 
leaves  these  questions  to  be  guessed  at  as  they  may, 
or  investigated  on  philosophical  principles  so  far  as 
diey  can  be.  Its  peculiar  aim  is  entirely  dififerent 
and  independent :  its  objects  behng  to  another  order 
cf  things  ;  and  its  representations  of  them  are  avow- 


*  Wfafle  writing  this  Easaj,  I  have  reoeiTed  a  copy  of  a  pamphlet, 
drcnUited  privatdy  and  anonymously,  in  which  an  able  and  learned 
'Writer,  evidently  a  strict  upholder  of  inspiration,  endeavours  to  show  by 
elaborate^  cririod,  and  philological  investigations,  that  the  Bible  dis- 
tinctly sanctions  and  asserts  the  idea  of  the  primeval  existence  of  other 
Tioes  of  men  besides  the  family  of  Adam.  It  also  includes  a  de- 
fence of  this  belief  against  its  supposed  unfavourable  influence  on  the 
(loctrine  of  original  sin,  on  the  nound  that  Adam  might  be  spiri- 


tiibution,  Jnl^,  1854.) 

Ad  expansion  of  this  pamphlet  into  a  volume  has  now  been  pub- 
Kahed,  tdUed  (but  not  writUn)  by  J.  S.  Poole,  Esq.  of  the  British  Mu- 
aeniQ.  It  includes  a  novel  attempt  to  reconcile  Geology  and  Genesis,  of 
a  kind  even  man  mtkmtuy  than  any  of  its  precnisoTBl 

X  3 
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edij  not  the  realities,  but  onlj  their  images ;  thej  can 
be  seen  by  us  only  '*  8j*  wvkt^ov  h  ahlyiiMn  *,  —  by 
means  of  a  mirror  and  in  an  enigma/'  in  our  present 
state ;  while  it  holds  out  a  fixture,  when  ^  we  shall 
see  face  to  face,  and  know  even  as  we  are  known." 

*  1  Cor.  ziiL  12. 
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THE  PHILOSOPHY  OF  CREATION. 


INTBODUCTION. 

Thb    question    of   ^' creation^"  —  whether    in    the  preumi- 
higher  sense^  of  the  first  origination  of  the  material  marks. 

Interest  of 

nniyerse^  and  of  all  physical  causes^  —  or  in  the  se-  the  ques- 

tlOlL 

condary  and  more  accessible  meaning,  of  the  earliest 
history  of  the  oosmical  arrangements  of  stellar  or 
planetary  systems,  —  and  more  particularly  of  our 
own  globe,  of  its  physical  revolutions,  and  of  the 
successiye  introduction  of  new  forms  of  organised 
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life  on  its  surface,  —  has  at  the  present  day  excited 
an  unprecedented  degree  of  general  interest 
Yaiious  The  discussion  which   has  heen  called  forth  has 

grounds  of 

diflcuttioii.  exhibited  the  greatest  variety  of  tone  and  character. 
Though  bj  some  the  subject  has  been  viewed  in  a 
sober  philosophical  aspect,  yet  by  others  it  has  been 
made  the  subject  of  hypothetical  speculation ;  some- 
times running  off  into  what  must  be  deemed  very 
fanciful  imaginations,  or  occasionally  involving  me- 
taphysical ideas,  carried  out  into  various  stages  of 
abstruse  and  even  mystical  speculation*  By  others, 
agun,  it  has  been  taken  up  on  religious  grounds,  or 
mixed  up  in  various  degrees  with  the  influence  of  a 
theological  creed,  to  which  speculations  of  a  more 
scientific  kind  have  been  deemed  hostile. 

Beiigious  That  the  subject  has  a  direct  connexion  with  such 

bearing  of 

thesuiilect  higher  considerations  is  manifest;  but  this  by  no 
means  implies  such  a  confusion  of  ideas  as  would  vi* 
tiate  the  claims  of  independent  philosophical  inquiiyi 
or  sanction  the  attempt  to  found  conclusions  relative 
to  the  physical  order  of  things  and  the  structure  of 
the  material  world  on  a  basis  totally  alien  from  that 
of  inductwe  science.  The  truth  is,  the  same  observa* 
tions  will  in  a  great  degree  apply  to  this  questioD 
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which  were  offered  in  a  former  Essaj*;  and  the 
strange  speculations  which  hare  been  sometimes 
broached  respecting  it  have  probablj  originated  in 
a  great  degree  in  the  want  of  clear  appreciation  of 
the  distinct  grounds  on  which  our  convictions  of 
sdentific  and  of  religions  truth  respectivelj  should 
be  based.  And  until  these  distinctions  are  properlj 
drawn  in  the  mind  of  the  inquirer,  it  will  be  to 
little  purpose  to  diseuas  the  details  of  controversy. 

It  will  be  allowed,  then,  in  conformity  to  prin-  properly  a 

•uttf  ect  Ibr 

ciples  before  laid  down,  that  on  purely  physical  and  physical 

inquiry. 

inductive  grounds  it  is  fully  open  to  us  to  inquire 
how  far  science  can  legitimately  conduct  us  towards 
some  indications  of  the  mode  in  which,  and  the 
secondary  processes  by  means  of  which,  the  first  es- 
tablishment of  the  existing  natural  world  may  have 
been  worked  out,  and,  limited  strictly  to  the  tenor 
of  recognised  natural  analogies,  to  speculate  on  the 
probable  order  of  evolution  of  the  earliest  rudiments 
of  life. 

In  proportion  as  such  speculations  have  a  tendency 
to  impress  a  conviction  of  truths  of  a  higher  order, 

^  See  Essay  IL  §  n. 
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it  is  the  more  necessary  to  the  force  and  validily  of 
such  inferences  that  the  evidences  on  which  they 
rest  should  preserve  a  free,  independent,  and  un- 
prejudiced character,  and  should  not  inyolve  an  aa- 
sumpdon  of  the  points  to  be  proved. 
Meaning  of       jt  mxxBt  also  be  bomc  in  mind,  that  we  have  by 

the  term  "^ 

"  crefttum.**  anticipation,  in  several  parts  of  the  foregoing  Essays, 
discussed  more  or  less  in  detail  several  topics  which 
have  a  material  bearing  on  the  present  subject,  as 
referring  to  the  past  history  of  the  world,  and  those 
stages  which  it  has  passed  through  in  the  process  of 
formation ;  all  which  are  essential  to  any  phyrioci 
view  of  the  nature  of  its  creation ;  that  is,  its  history, 
eofar  as  toe  can  trace  it,  towards  its  first  origia 

The  very  use  of  the  term  *'  creation "  may  in- 
deed be  supposed  to  point  to  associations  of  s 
higher  kmd,  which  are  altogether  beyond  the  simple 
scientific  question.  But  in  a  philosophical  sense,  it 
should  be  carefully  borne  in  mind,  that  if  that  tenn 
be  employed,  we  can  regard  it  as  no  more  than  an 
expression  of  our  ignorance  as  to  the  mode  of  the 
first  origination  of  the  material  world ;  while,  as 
to  the  secondary  points  connected  with  that  qnesr 
tion,  we  may  always  look  to  the  further  enlighten- 
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ment  which  discoverj  will  continae  to  throw  upon 
them. 
Even  in  earlier  times^  and  nnder  very  erroneous  Physical 

erolutloii. 
syBtems  of  philosophy,  we  trace  some  recognition  of 

these  sounder  principles.  Amid  the  many  extravagan- 
cies  and  radically  erroneous  principles  of  the  philoso- 
phy of  Descartes,  we  may  yet  recognise  its  principal 
merit  in  that,  in  an  age  when  metaphynccd  abstrac- 
tions and  causes  alien  from  natural  induction  were  uni-* 
versally  resorted  to  for  the  solution  ot physical  pheno- 
mena,  his  theory  of  vortices  (ima^nary  and  fallacious 
as  it  was)  yet  at  least  ireferred  to  concq[>iion8  and 
modes  of  action  cfaproperhf  physical  kind:  and  it  is 
remarkable,  that  in  conformity  to  the  same  broad 
principle,  he  likewise  distinctly  upheld  the  notion  of 
the  origin  of  the  existing  organic  world,  evolved 
according  to  a  series  of  regularly  adjusted  laws  out  of 
its  primitive  elements ;  though  like  some  other  very 
prudent  philosophers,  from  a  salutary  apprehension  of 
popular  odium,  he  was  unwilling  openly  to  avow 
such  an  obnoxious  tenet,  and  in  his  popular  writings 
professes  to  think  it  more  likely  that  the  whole 
was  created  at  once  as  it  now  stands. 
In  such  discussions  the  first  requisite  ought  to  be  ^ant  of 
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Mnmd  phi-    tihat  the  inquirer  should  make  up  his  mind  on  what 

loiophlctl 

prindidei.  ground  he  is  intending  to  proceed,  whether  physical 
or  metaphysical,  inductive  or  mystical;  jet  simple 
as  this  consideration  is,  it  is  too  commonlj  but  little 
thought  of,  or  even  purposely  disguised  or  kept  oat 
of  sight.  If  we  profess  to  go  on  the  sole  ground  of 
philosophical  analogy  or  rational  conjecture,  our  way 
is  dear ;  every  consideration  not  connected  with  such 
a  view  is  inadmissible  in   science   and    must  be 

Sole  pomiit  peremptorily  discarded.    If  once  any  considerations 

of  troth* 

of  a  kind  foreign  to  the  simple  inductive  view  of 

truth  are  suffered  to  intrude  on  the  conclusions  of 
impartial  reason  and  dispassionate  conviction,  there 
is  an  end  of  all  philosophy.  Nothing  can  be  more 
fatal  to  the  pursuit  of  truth  than  a  disposition  to 
look  at  conclusions  not  according  to  the  emdenei 
adduced,  but  the  purposes  they  may  serve  or  the 
authority  by  which  they  may  be  countenanced. 

Let  the  advocate  of  other  objects  (excellent  and 
valuable  in  their  way)  consistently  profess  and 
follow  them  up,  and  he  may  be  eminently  useful  and 
estimable :  but  let  him  not  mistake  aims  and  confound 
purposes  of  different  orders.  Let  him  not  make  pro- 
fessions of  philosophy,  and  then  abandon  the  character 


I 

! 

I 


£«8AT  m.]  INTBODUGTION.  835 

of  a  real  interrogator  of  nature,  bj  yielding  to  other 
influences  and  aiming  at  other  objects.  Let  him  not 
assume  the  badge  of  science  and  jet  serve  utility,  or 
bo^  to  authority, — or  set  up  strange  gods  in  the 
temple  of  truth. 

Yet  we  find,  in  fact,  many  instances  of  writers  pro- 
fessedly treating  subjects  of  a  philosophical  kind, 
whose  aiguments  are  too  often  those  of  partisans 
rather  than  of  philosophers ;  who  betray  too  much 
of  a  determination  at  all  hazards  to  support  a 
**  safe  "  hypothesis  and  repudiate  and  discredit  an  ob- 
noxious one,  while  they  are  ready  to  adopt  any  eva- 
sion, any  form  of  ambiguous  mystification,  to  screen 
themselves  firom  the  reproach  of  being  supposed  to 
hold  opinions  opposed  to  the  popular  voice.  In  no 
instance  have  these  remarks  been  more  extensively 
exemplified,  than  in  the  discussion  of  questions 
relating  to  the  view  of  **  Creation.'* 

In  carrying  on  the  present  inquiry  with  special 
reference  to  some  of  the  theories  started  at  the 
present  day,  I  propose,  first,  to  consider  briefly  the 
general  amount  of  information  which  can  be  regarded 
as  bearing  on  such  a  question,  furnished  by  those 
branches  of  science  most  directly  connected  with  it. 
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and  then  to  offer  some  remarks  on  the  general 
character  of  the  reasoning  raised  npon  that  eyidence^ 
the  kind  of  conclasions  we  may  safelj  deduce^  the 
kind  of  hypothetical  speculation  in  which^  if  so 
disposed,  we  may  legitimately  indolge,  and  the 
extent  to  which  any  real  conceptions  can  be  carried 
of  a  subject  which,  in  its  entire  compass  and  highest 
meaning,  must  necessarily  be  beyond  the  reach  of 
positive  investigation,  or  even  of  human  comprehen- 
sion. 
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GEOLOGY. 


Ik  anj  qaestioii  as  to  the  origin  of  the  world  pur-   Sources  of 

infonna- 

saed  on  scientific  grounds,  the  sources  to  which  we  tion.  fossU 

RQudiia. 

can  look  for  anj  positive  or  substantial  information, 
must,  in  an  especial  degree,  be  those  opened  to  us  bj 
geology  and  pakM>ntolog7 ;  and  of  some  of  the  most 
material  facts  and  admitted  theoretical  opinions  in 
these  departments,  bearing  on  the  question,  it  will 
be  necessaiy  to  take  a  cursory  review. 
When  we  trace  backward,  by  the  light  of  fossil  Theories  of 

progresrion 

remains,  the  succession  of  varied  forms  of  organised  and  non- 
progression, 
existence  which  have  tenanted  the  surface  of  our 

globe  during  the  incalculably  vast  periods  of  past 
time,  the  fact  of  their  presenting  apparently  very 
different  characters  in  diiferent  epochs  naturally  led 
geologists  and  naturalists  to  speculate  on  the  ques- 
tion, whether  those  variations  could  be  reduced  to 
anything  like  a  determinate  order  or  law  of  succes-- 
9m;  and  probably  the  most  prevalent  opinion  has 
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been  that^  at  least  in  a  general  sense^  there  has  been 
a  succession  in  the  order  o(  progress  or  advance  from 
lower  and  more  simple,  towards  higher  and  more 
complex  forms  of  structnre  and  function. 

More  recently,  however,  this  has  been  much  dis- 
puted. Not  onlj  have  particular  instances,  sup- 
posed to  invalidate  this  law,  been  brought  forward 
as  demanding  certain  modifications  in  the  statement 
of  it,  but  the  entire  principle  has  been  contested 
and  positively  denied.  And  those  who  have  pursued 
the  inquiry  (restru^ed  merely  to  the  question  of  fact) 
have  been  ranked  under  the  two  schools  of  Progres- 
sion and  Non-progression. 

It  may,  indeed,  be  fairly  questioned  whether  such 
distinct  designations,  applied  without  qualification, 
can  be  fairly  supposed  to  characterise  any  parties  in 
the  scientific  world,  or  whether  we  may  not  rather 
regard  the  differences  as  of  a  more  limited  character. 
But  at  any  rate,  a  very  brief  summary  of  the  principal 
arguments  on  either  side  will  materially  conduce  to 
our  object. 
Arguments        On  the  one  side,  Sir  C.  Lyell  has  supported  his 

for  non- 

progrettion.  views  by  insisting  on  the  merely  negative  character 
of  the  evidence  we  possess  as  to  the  non-existence 
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of  many  species  in  earlj  ages  * ;    on  the  absence  of  Absence  of 

eyldence. 
anj  indications  in  some  of  the  earlier  formations^ 

from  which  we  can  form  an  idea  of  what  the  entire 
flora  and  fanna  of  those  periods  reall j  were.  More 
precisely^  those  formations  being  wholly  marine, 
we  have  only  evidence  of  the  marine  organisms,  and 
can  expect  none  of  the  contemporaneons  land  pro- 
ductions; and  marine  plants  and  animals  are  con- 
fessedly always  of  lower  organisation.  Throughout 
the  long  period  of  the  Silurian  formations,  he  con- 
tends that  we  have  little  evidence  of  any  advance 
or  progress  in  the  scale  of  organisation.  The  fishes 
of  the  coal  formation  are  of  higher  organisation  than 
any  existing  species — in  fact,  combining  reptilian 
characters  with  icthyic;  and  even  up  to  the  later 
formations  he  conceives  that  there  is  but  little  in- 
dication of  any  real  advance  in  character. 

In  general,  that  the  remains  actually  preserved  in 
any  formation  furnish  us  with  no  certain  standard 
or  adequate  representation  of  the  entire  existing 
state  of  the  organic  world  at  the  time,  is  evident 
from  the  very  partial,  local,  and  accidental  manner 


*  Address  to  Geological  Society,  185L 
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in  which  those  remains  have  become  imbedded ;  their 
preservation  has  been  the  exception  rather  than  the 
rule.  We  ought  not  to  expect  to  find  evidence  of 
the  possible  multitudes  of  co-existing  species  which 
might  be  so  circumstanced  that  their  remains  were 
never  likely  to  be  thus  embalmed  for  car  in- 
struction* 
No  proof  of.  On  such  grouuds,  then,  it  is  concluded  that  we 
of  earUer      have  no  real  proof  of  the  general  inferiorihf  of  the 

fiiuDa. 

organic  world  in  the  earlier  periods,  or  of  any 
superiority,  at  least  through  a  long  course  of  suc- 
ceeding ages ;  nothing  to  lead  us  to  trace  backwards 
any  determinate  series  which  points  to  a  primary 
rudimentary  condition,  or  to  the  origination  of  a 
more  perfect  state  of  things  out  of  a  less  perfeeL 
Arguments  On  the  Other  side,  the  argument  which  has  been 
Bion.  so  ably  sustained  by  Professor  Owen*,  turns  chiefly 

on  the  positive  evidence  supplied  by  the  comparison 
of  those  organic  remains  which  are  preserved  to  ns 
in  any  one  formation,  with  those  in  another,  when, 
in  fact,  the  same  probabilities  of  preservation  must 
be  supposed  to  have  subsisted,  and  yet  the  remains 

*  See  Qnarterly  Beriew,  Sept  1851. 
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of  each  exhibit  snch  marked  relative  characteristic  CompariBon 

ofpreserved 

differences^  that  thus^  he  conceives^  the  inference  of  forms  in 

different 

considerable  progressive  advances  may  be  follj  periods. 
justified*  But  his  main  conclusions  are  supported, 
not  so  much  on  general  arguments,  as  on  minute 
anatomical  comparisons ;  and  such  comparisons,  in  at 
least  very  numerous  instances,  present  undoubted 
marks  of  physiological  changes,  clearly  progressive 
according  to  the  order  of  higher  organic  develop- 
ment. 

But  in  some  instances,  it  is  further  urged,  we  have  Analogies 
a  more  positive  ground  of  inference  of  the  real  ah* 
sence  of  particular  species,  when  we  find  other  forms 
closely  allied  which  are,  by  analogy  with  the  rest  of 
the  system,  fairly  considered  as  the  analogues  or  re- 
preseniaUves  of  the  missing  species.  We  infer,  as  it 
were,  the  absence  of  the  principals  from  the  presence 
of  their  substitutes.  The  argument,  of  course,  de- 
pends on  the  force  and  correctness  of  this  analogy, 
and  the  general  evidence  of  such  a  system. 

With  regard  to  the  absence  of  terrestrial  remains.  Marine 
it  is  considered  by  some  as  evidence  that,  in  the  ^'' 

earliest  periods,  the  sea  covered  the  whole  surface  of 
the  earth,  or  nearly  so.    But  there  must  have  been 
z  3 
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9ame  elevations  to  be  washed  down,  and  fonn  the  de- 
posited beds. 
Cbanget  Again,  if  progression  be  supposed,  it  is  an  ad- 

in  higher     jnitted  part  of  the  law,  that  in   the  lower  forms, 
fonns.  ^ 

whether  of  animal  or  vegetable  life,  the  change  has 
been,  throughout  all  the  series  of  eras,  always  mach 
less  than  in  the  higher,  and  that  some  of  the  lowest 
forms  are  persistent,  or  nearly  so,  through  all  forma- 
tions. Thus  it  would  be  in  proportion  as  we  ascend 
to  the  higher  classes,  that  any  marked  signs  of  change 
or  improvement  might  be  expected.* 
inflaenceof       There  is  one  material  consideration  the  force  of 

terrestrial 

heat  which,  on  any  view  of  the  question  of  proffreseumj  it  is 

impossible  to  overlook — the  fact  of  the  central  heai 

of  the  earth,  with  its  undeniable  consequences.t    A 

hot  body  in  free  space  must  cool ;  and  if  now  cool  at 

the  surface  and  hot  within,  the  earth  must  have 

cooled  from  a  hotter  state,  and  must  once  have  been 


*  Ehrenberg  in  his  **  Mikrogeologie  **  has  lately  given  the  resolts  of  a 
most  elaborate  and  extensiye  set  of  obsenrmtions  on  the  microseopic 
fossils  of  all  formations,  and  eives  as  the  general  result,  that  these 
minute  inftisorial  species,  unlike  those  of  higher  orders,  evince  little 

Sroof  of  change  in  type,  in  relation  to  the  age  of  the  deposit  Be 
nds  the  same  genera,  and  sometimes  the  same  species,  extending  from 
the  most  recent  formations  to  the  carbonifierous,  and  in  some  inattneee 
even  to  the  lower  Silurian.    Geol.  Quarterly  Journal,  No.  42.  p.  89. 

t  See  especiallv  Mr.  Hopkins's  Address  to  the  Geological  Sode^i 
Anniversar}',  1852. 
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intensely  hot ;  and,  hj  the  same  rule,  once  in  fusion, 
or  in  vapour.  Here,  then,  there  must  have  been  a 
series  of  progressive  changes ;  and  if  the  cooling  pro*- 
cess  had  not  reacJied  its  present  apparent  state  of  equi- 
librium before  organised  life  began,  it  would  be  a  na- 
tural consequence  that  some  marked  changes  in  ani* 
mated  nature  could  not  but  have  accompanied  those 
changes  in  temperature,  and  have  followed  a  like  de- 
terminate order.  Whether  the  present  equilibrium 
had  been  attained  before  the  commencement  of  life 
may  still  be  a  question ;  yet,  considering  the  enor- 
mous length  of  time  through  which  organisation  has 
certainly  existed,  it  is  difficult  not  to  suppose  that 
some  part  of  the  series  at  least  must  have  reached 
back  into  the  period  of  perceptible  cooling,  so  that 
influences  of  terrestrial  temperature  may  have  been 
not  without  their  effect  on  the  changes  of  species. 

On  the  other  hand,    these    considerations    may  supposed 

local  causes 
admit  of  qualification,  if  we  should  agree  with  those  of  heat 

who  ascribe  the  terrestrial  heat  wholly  t>r  partially 
to  other  causes  than  simply  the  remains  of  a  primi- 
tive high  temperature.  If  there  be  admitted,  for 
example,  any  internal  cause  of  combustion  capable  of 
being  more  or  less  excited  from  time  to  time,  any 

Z  4 
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effects  of  a  progressive  kind  must  be  greatlj  in- 
flaenced;  and  the  advocates  of  the  chemical  theory 
of  volcanic  action  allege  mnch  probable  evidence  in 
support  of  such  an  idea.* 

Again,  possible  changes  of  temperature  from  ex- 
ternal cosmical  causes  might  interrupt  those  due  to 
progressive  cooling.  Nor  need  we  dwell  upon  those 
more  immediate  local  causes  of  change  of  climate  in 
the  variations  of  physical  feature  in  the  continents 
and  oceans,  universallj  recognised  bj  geologbts, 
which  might  interfere  greatlj  with  any  general  pro* 
gressive  change  of  temperature  in  particular  locali- 
ties. 

Influence  of       Another  question  might  arise: — Are  the  organ- 
tempera- 
ture on  or.    ised  productions,  at  epochs  when  a  tropical  climate 

ganlcUfe. 

prevailed  in  districts  now  temperate  or  cold,  upon 
the  whole  of  lower  organisation?  or  are  we  to  infer 
that  a  hotter  temperature  is  less  &vourable  to  the 
evolution  of  higher  forms,  or  a  colder  more  so  ? 

In  one  word,  we  are  not  certain  as  to  what  were 
the  successive  order  of  changes  in  the  temperature  of 
the  earth ;  nor  if  we  were,  could  we  thence  argue 

*  See  Danbeny  on  Volcanoes,  p.  480.  (Ed.  1826.) 
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what  kind  of  saccessive  changes  in  organised  life 
should  be  expected  to  accompany  them. 
Upon  the  whole^  when  we  carefollj  examine  all  General 

bearing  of 

that  has  been  alleged  on  either  side^  we  cannot  deny  the  ques- 

tion  of  pTO« 

the  evidence,  in  some  sense,  of  progressive  changes  greaaion. 
on  the  one  hand,  though  even  throughont  some  long 
periods  we  may  allow  the  amount  of  change  is  small, 
and  the  apparent  amount  greater  than  the  reaL  All 
advance  is  at  the  utmost  extremely  slow ;  and  with 
the  progress  of  discovery,  there  is  continually  in- 
creasing reason  for  believing  it  slower  than  has  been 
imagined^  and  that  a  high  type  of  organisation  pre- 
vailed in  epochs  much  more  remote  than  has  been 
supposed ;  while  almost  every  fresh  discovery  tends 
to  push  backwards  the.  boundary  which  seemed  to 
mark  an  inferior  order  of  things  into  remoter  depths 
of  primeval  time.  In  fact,  the  discussion  of  the 
question  of  progression  or  non-progression  is  perhaps 
less  valuable  on  its  own  account  than  as  it  leads  to 
a  more  searching  review  and  analysis  of  the  ground 
on  which  all  geological  reasoning  proceeds.* 


*  On  this  point  see  some  admirable  remarks  in  Ljell's  **  Mannal,** 
5th  £(L,  1855,  p.  457. 
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Force  of  We  are  thus  led  to  consider  generally  the  proper 

negative 

evidence,  force  of  negative  emdenee  as  such :  in  other  words^ 
that  anj  inference  made  from  the  mere  absence  of 
discovered  instances  mast  be  essentially  dependent  an 
concomitant  circumstances.  Negative  evidence  bj 
itself  is  simply  neutral ;  bat  it  acquires  a  different 
character  and  force  according  as  other  aipmients 
concur  with  it  or  otherwise.  Negative  evidence  is 
strong  in  proportion  as  we  may  be  able  to  show  from 
circumstances  a  high  probability  that  instances 
would  be  found  if  they  existed,  or  a  high  probabi- 
lity, from  other  analogies,  that  they  did  not  exist 
NonHippearance  wonld  here  be  nearly  tantamount  to 
non-eaistence.  But  negative  evidence  is  toeak  in  pro- 
portion as  we  may  be  able  to  show  from  circom- 
stances,  a  probability  that  instances  would  not  be 
observed  even  though  really  existing ;  and  still  toeahr, 
if  analogy  should  render  it  likely  that  they  did  exist 
Nonrappearance  would  here  be  no  presumption,  even, 
of  non-existence. 

Origin  of         As  to  the  great  question  of  the  Jlrst  origin  of  Ijfi 

life  on  our 

globe.  on  our  globe,  geology  can  give  us  very  little,  Umj, 

information.     An  azoic  rock  is  no  necessary  proofed 

an  azoic  period.    Animals  may  have  lived  and  floa- 
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lished  abundantly  where^  from  peculiar  causes,  none 
of  their  remains  might  have  been  imbedded.  Ana- 
logical considerations  maj  avail  to  guide  conjecture 
to  a  certain  extent  But  the  earliest  forms  as  tet 
known  are  not  of  the  lowest  organisation.  And  if  we 
descend  to  the  so-called  primary  rocks,  or  to  those 
called  metamorphic,  it  is  clear^  whatever  remains 
they  might  have  included  must  necessarily  have  been 
(used  and  burnt  up. 

But  in  relation  to  the  question  of  the  absence  of  or-  ^'^^ 

ftirmatloiifl. 

ganic  remains,  we  must  not  omit  the  consideration,  that 
though  organic/orwM  might  be  destroyed,  yet  the  pre- 
sence of  that  constant  element  of  animal  life,  phos- 
phoric acid, — incapable  of  dissipation  by  heat, — 
would  be  a  proof  that  animal  remains  had  once 
been  imbedded,  if  detected  by  chemical  analysis. 
Such  analysis,  however,  being  attended  with  great 
difficulties,  we  owe,  perhaps,  the  first  intimation  of 
the  fact  to  the  ingenious  suggestion  of  Dr.  Daubeny, 
by  growing  plants  in  the  pulverised  soil  and  com- 
paring the  proportion  of  phosphoric  acid  in  the 
produce  with  that  in  the  seeds;  and  in  this  way 
a   minute    quantity    was    detected  in  the  Bangor 
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and    Llanberis    slates:    proving    the    existence  of 
animal  life  in  those  apparently  azoic  formations. 
Law  of  sue-       In  the  inductive  prosecution  of  the  question  of  the 

oession  of 

fomiB.  progress  of  life,  the  first  object  would  be  to  endea- 
vour to  determine  the  law  to  vrhich  the  order  of 
succession  of  species  in  different  epochs  may  be  foand 
to  conform.  The  first  and  most  simple  idea  of  a 
direct  advance  in  successively  higher  organisation  in 
one  line,  from  the  lowest  zoophyte  up  to  man,  as  we 
advance  through  geological  ages  up  to  the  present 
time,  is  now  acknowledged  to  be  untenable ;  bat 
what  is  the  real  order  which  we  are  to  substitute  for 
it,  is  not  so  easily  apparent. 

The  assertion  is  often  dwelt  upon  with  a  very  mis- 
taken emphasis  and  importance,  that  a  pardcolar 
species  is  highly  organised,  when  the  real  point  of 
distinction  should  be^  not  its  absolute  but  rdaiioe 
degree  of  development ;  when  the  question  is,  not 
whether  its  structure  is  actually  of  a  complicated 
kind  or  exquisitely  adapted  to  the  conditions  of  its 
existence  (of  which  in  no  case  is  there  any  doubt), 
but  whether  it  is  of  a  higher  or  lower  grade  relatioelji 
to  other  creatures  of  a  corresponding  class  in  other 
formations. 
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And,  again,  it  is  a  point  of  material  importance,  scales  of 
but  one  in  which  few  writers  are  agreed,  what  we 
mean  by  advance  or  progress,  or  what  really  consti- 
tutes a  higher  or  more  perfect  organisation. 

It  would  rather  seem  that  each  species  is  higher 
in  some  respects,  and  lower  in  others ;  or  that  there 
are  many  scales  of  perfecUon  in  different  respects,  run- 
ing,  as  it  were,  parallel  with  each  other;  and  that  in 
defining  the  degree  of  elevation  of  any  species,  we 
must  take  into  account  the  position  it  occupies  in  the 
several  different  scales  jointly. 

Among  existing  animals,  it  is  now  generally  al- 
lowed that  the  arrangement  of  species  in  the  scale 
of  organisation  is  not  that  of  simple  ascent  in  any 
line,  or  even  in  several  branching  in  any  one  direc- 
tion; it  is  more  properly  compared  by  Professor 
Owen*  to  a  *' net-work;" — every  species  being  con- 
nected with  others  by  a  variety  of  ramifications,  and 
not  simply  by  ascent  or  descent  in  a  scale,  f 


*  Lecture,  British  Aflsociation,  Liverpool,  1854. 

t  The  same  difficulty  in  the  definition  of  higher  or  bwer  organisation 
has  been  felt  also  by  other  naturalists.  That  species  may  be  higher  in 
certain  respects  and  lower  in  others,  is  also  dwelt  npon  and  ilhistrated 
W  Professor  Pictet,  **  Traits  El^entaire  de  Pal^ntologie>"  &c.  (See 
Geot  Quarterly  Journal,  No.  V.  p.  60.) 

And  Oken,  in  proposing  his  new  scheme  of  classification  founded  on  the 
modifications  of  the  organs  of  sense  (Physio-PhUoeophy,  §  3065.),  con- 
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Not  a  sim- 
ple advance 
fh>in  lower 
to  higher. 


Combina- 
tion of  cha^ 
nusten. 


AfterwardB 
separated. 


Eumplea. 


And  as  to  the  law  of  changes  of  species  in  paH 
epochs,  in  the  very  imperfect  knowledge  we  at  pre- 
sent possess  of  it,  it  is  at  least  clear  that,  so  far  firom 
a  regular  advance  from  lower  to  higher  forms,  in 
many  instances  there  appears  rather  a  deterioration 
and  degradation  of  character  in  the  progress  of  time 
towards  the  existing  state  of  things.  But  what 
seems  most  material  towards  the  probable  ultimate 
enunciation  of  a  more  true  and  general  expression  of 
the  case,  is  the  law  of  combination  and  separation  of 
chsuracters ;  that  is^  a  combination  of  the  charac- 
teristics of  several  species,  or  even  genera  or  orders, 
in  the  same  individual  in  one  period,  to  be  developed 
separately  in  different  species  in  a  succeeding  era; 
and  this  in  such  distribution  as  to  present  appear- 
ances of  advance  in  some  respects,  along  with  de- 
gradation in  others ;  as  if,  in  the  functions  of  vitality, 
the  principle  of  "  division  of  labour  "  had  been  gra- 
dually introduced.  Of  this  combination  of  charac- 
ters in  an  individual  species,  examples  are  fanuliar 


fesaes  the  difficulty  of  arranging  animals  on  any  satiaActory  principle  in 
the  relation  oi  higher  and  hwer  organisation*  (§  8561.) 

In  his  own  system,  he  expressly  notices  that,  while  each  dass  stsodt 
above  another,  yet  m  each  the  lower  animals  are  inferior  to  the  higber 
animals  in  the  next  below.  (§  8682.) 
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to  every  student  of  geology.  The  sauroid  fishes 
generally  furnish  obvious  and  abundant  instances; 
and  we  may  take  as  a  single  case  which  has  been 
much  dwelt  upon,  the  jaw  of  the  Asterolepis ;  in 
which  a  row  of  small  fish-like  teeth  are  combined 
with  another  set  of  the  large  reptilian  form,  or,  as  Mr. 
Miller  so  forcibly  expresses  it,  we  find  ''  the  croco* 
dOe  lying  intrenched  in  the  fish ; "  at  the  same  time 
its  general  organisation  was  of  the  inferior  type  of 
the  cartilaginous  fishes,  having  external  plates  re- 
sembling those  of  the  recent  Lepidosteus  and  Poly- 
ptemus,  and  a  spiral  coprolite  indicating  a  visceral 
structure  like  that  of  the  ancient  Icthyosauri  and  the 
existing  rays  and  sharks."* 

Indeed,  it  might  perhaps  even  be  conjectured  to 
be  more  like  the  general  law,  that  this  kind  of  cotn- 
hinaiion  of  the  characteristics  of  higher,  toith  those  of 
lower,  classes,  might  be  the  distinguishing  feature  of 
all  the  earlier  stages  of  animal  life ;  and  that  the 
higher  we  ascend  in  time,  the  more  we  might  expect 
to  find  types  combining   characteristics  of  several 


*  Footprints,  &a  SO.  lOi. 
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(perhaps  of  all)  classes,  thence  afterwards  to  divei^e 
in  distinct  directions. 
Principle  of       One  of  the  most  material  points  in  the  whole  in- 

the  conti- 
nuity of       quir  J  relates  to  the  question  of  continuity  of  character 
geological 

phenomena,  observable  in  palaeontological  indications  throughout 
successive  formations.  To  a  great  extent  such  con- 
tinuity is  on  all  hands  admitted  as  marking  at  least 
large  portions  of  the  series  of  changes  presented  to 
ns ;  but  an  important  question  arises  respecting  t»- 
terruptions  apparently  occurring  in  that  order  and  gra- 
dual succession  of  forms,  on  which  considerable 
difference  of  opinion  has  prevailed.  On  this  point, 
then,  we  must  make  a  few  observations. 

Successive         In  the  first  place,  the  general  tendency  <rf  all  ge- 

subdividon 

of  au  form-  ological  discoverj  has  been,  and  continues  to  be,  to 
break  up  large  divisions  into  smaller ,  to  obliterate 
sharp  lines  of  demarcation  by  subordinate  grada- 
tions ;  to  subdivide  formations ;  to  trace  intermediate 
deposits,  lost  perhaps  in  one  locality,  but  detected  in 
another;  and  thus  its  course  continually  tends  to 
fill  up  breaks,  to  render  the  series  more  and  more 
connected,  and  to  confirm  the  belief  in  a  real  con- 
tinuity of  geological  phenomena ;  though  we  may  <u 
yet,  be  very  far  from  realising  it  in  all  instances,  or 
throughout  all  the  series  of  changes. 
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All  geology  is  full  of  instances  of  such  progress,  insunces. 
It  is  not  many  years  since  the  whole  mass  of  rocks 
helow  the  old  red  sandstone,  and  above  what  was 
called  the  primary,  was  confoanded  together  under 
the  common  name  of  ^^grauwacke."  All  the  strata, 
again,  above  the  chalk  were  allavium  or  diluvium, 
London  clay  and  fresh-water  beds. 

But  we  have  now,  in  the  one  case,  through  the 
combined  labours  of  Sir  R.  Murchison  and  Professor 
Sedgwick,  the  vast  mass  broken  up  into  the  well- 
marked  series  of  the  Silurian  (including  the  Cam- 
brian) rocks,  with  their  several  subordinate  for- 
mations and  accompanying  beds ;  while  some  of  these 
are  again  in  process  of  undergoing  still  further  analy- 
sis;  as  in  the  researches  of  M.  Barrande  :  again,  in 
the  other  case,  the  labours  of  Sir  C.  Lyell  and  his 
later  coadjutors,  in  the  first  instance  reduced  the 
chaos  into  order,  by  the  grand  divisions  of  Eocene, 
Meiocene,  and  Pleiocene;  in  their  turn  subsequently 
broken  up  into  an  increasing  number  of  minor  dis- 
tinctions of  older  and  newer  Pleiocene,  Pleistocene, 
and  Postpleistocene ;  no  doubt,  eventually  to  be  still 
further  marked  out  by  yet  more  minute  shadings  of 
difference  in  epoch;  and  thus  indicating  in  every 
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instance  a  more  gradoal  succession  and  closer  ap- 
proximations in  the  affinities  of  species. 
Unity  of  Thronghout  all  formations^  the  grand  truth  to 

plan  of  OT- 

ganiBatioa  which  everj  accession  of  geological  discovery  bears 
epocbs.  witness  in  a  more  remarkable  manner,  is  the  principle 
of  unity  of  plan  continually  exemplified  in  all  the 
varieties  of  organic  structures  disclosed.  Even  the 
most  seemingly  monstrous  and  incongruous  forms  of 
animated  existence  in  past  times  are  all,  without  ex- 
ception^ constituted  according  to  regular  modifica- 
tions of  a  common  plan,  and  with  parts,  organs,  and 
functions  related  by  the  closest  analogies  to  each 
other ;  so  that  no  sooner  is  a  new  specimen  detected 
than  it  immediately  finds  its  proper  position  in  the 
scheme  of  nature ;  no  sooner  is  a  new  form  discovered 
than  it  is  instantly  assimilated  with  some  known 
type,  and  found  to  hold  an  assignable  place  in  the 
system.  Whether  a  given  organic  fossil  (as  in  some 
instances  in  more  recent  beds)  exhibit  characters 
difiering  from  some  known  form  only  as  a  variety  or 
sub-species,  or  whether  (as  in  earlier  cases)  it  present 
features  unknown  to  any  existing  genus  or  order, 
or  (as  in  other  instances)  offer  conditions  in  any  de- 
gree intermediate,  still  in  all  cases  alike  the  remark- 
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able  point  is  always,  that  a  place  and  a  name  can  be 
immediatelj  assigned  to  every  new  form  as  it  preir 
sents  itself;  and  this  too  invariablj  in  such  a  manner 
that  it  either  tends  to  supply  a  link  in  affinity  be-  Connezion 

Inafilnity 

tween  orders  of  beings  already  related,  or  indicates  of  forms. 
some  new  and  unexpected  point  of  analogy.  There 
is  never  any  deviation  from  system  and  regular 
plan ;  we  never  light  upon  a  fossil  centaur  or  palaeo- 
zoic mermaid;  there  never  occurs  any  junction 
of  heterogeneous  members,  any  real  departure  from 
type  and  system.  The  invariableness  of  the  results 
through  such  enormous  series  of  ages  cannot  but 
impress  the  mind,  when  duly  considered,  with  the 
highest  idea  of  the  preservation  of  continuity. 

Throughout  all  the  most  recent  formations,  indeed, 
we  find  a  continuous  series  of  allied  species,  and  a  suc- 
cession of  organised  structures,  in  a  chain  absolutely 
unbroken,  and  marked  only  by  the  minutest  specific 
differences  in  its  successive  links,  down  to  forms  now 
existing;  and  as  this  is  carried  backwards  through 
countless  ages,  by  degrees  we  find  fewer  features  of 
the  present,  and  more  of  the  past,  and  even  come 
to  whole  genera,  and  orders  of  extinct  races  coexist- 
ing with  some  which  have  survived  them.  But  in 
▲  ▲3 


356  PHILOSOPHY  OP  CREATION.      [Ebsay  IIL  §  i. 

some  instances^  especially  in  the  more  ancient  forma- 
tions^ the  series  of  foims  present  a  more  fragmentaiy 
Some  apiit.  appearance.     At  intervals  in  the  coarse  of  this  series 

rent  breaks 

in  the         of  close  and  continual  connexion,  there  are  real  or  9^" 

series. 

parent  interruptions  of  greater  or  less  magnitude,  in 
which  the  immediate  affinity  seems  broken  off  be- 
tween the  species  characterising  one  formation,  and 
those  nearest  allied  to  them  in  the  next  formation. 

The  case  of  apparent  breaks  or  discontinuities  be- 
tween one  great  group  of  formations  and  another  is 
often  alleged  as  one  main  difficulty  in  the  way  of 
any  theory  of  continuity ;  and  this  is  evinced  in  se- 
veral marked  instances  in  an  apparent  interruption, 
not  merely  in  species,  but  even  in  genera;  that  is, 
though  through  considerable  ranges  of  closely  con- 
secutive deposits  the  transition  of  species  takes 
place  by  insensible  gradations,  yet,  at  length,  we 
come  to  a  broadly  marked  separation  of  that  groap 
from  another,  where  not  only  the  species,  but  even 
the  genera,  disappear  and  are  replaced  by  others. 
Examples.  To  take  a  single  example;  one  of  the  most  re- 
markable of  such  apparent  interruptions  is,  that 
marking  the  boundary  between  the  Permian  beds — 
the  highest  of  the  older  group  of  fossiliferous  rocks  — 
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and  the  Trias,  or  lowest  of  the  next  series;  and 
to  which  respectively  the  terms  Palasozoic  and  Me- 
sozoic  have  been  applied,  as  evincing  an  apparent 
great  change  in  the  organic  life  which  prevailed 
in  those  respective  periods. 

Sometimes  a  stratum  containing,  perhaps,  abun- 
dance of  fossil  remains  of  a  particular  class  or  epoch, 
is  succeeded  bj  a  great  thickness  of  deposit  totally 
devoid  of  organic  remains ;  and  then,  in  the  next  bed 
below  this,  organic  remains  shall  again  occur  abun- 
dantly, but  of  totally  different  spedes,  or  perhaps  even 
genera,  from  the  last,  which,  it  is  contended,  indicates 
the  occurrence  of  a  long  interval  of  time  after  the 
destruction  of  the  former,  and  followed  by  the  intro- 
duction of  the  latter  kinds  of  beings,  without  any  in- 
tervening links  in  the  chain  of  existence  appearing. 

Thus  Mr.  H.  Miller  dwells  with  peculiar  emphasis 
on  an  instance  of  this  kind  occurring  in  Orkney,  where 
there  is  a  bed  of  the  lower  old  red  sandstone  contain- 
ing an  abundance  of  fossil  fish ;  greater  (according 
to  this  author)  than  in  all  other  formations  together ; 
in  which  the  celebrated  Asterolepis  was  discovered. 
Superimposed  on  this  are  other  beds  of  sandstone 
reaching  to  1500  or  1600  feet  of  thickness,  in  which 
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not  a  single  organic  fossil  has  been  observed ;  above 
which  are  beds  containing  totally  different  species. 
Again/  he  argues  on  the  fact  that  in  the  Silu- 
rian system^  fossil  fish  (at  the  time  he  writes)  have 
been  discovered  only  in  certain  beds  in  the  upper 
division ;  while  the  lower^  more  than  3000  feet  in 
thickness,  are  destitute  of  them,  and  below  these  we 
arrive  at  remains  of  a  different  character, 
otuections        These  phenomena,  and  others  of  the  same  kind, 

aj^Dst  con- 
tinuity,       have  been  the  subject  of  considerable  dispute;  and 

the  opponents  of  the  doctrine  of  continuity,  chiefly 
on  grounds  which  it  is  difficult  to  recognise  as 
connected  with  those  of  true  science,  and  oft^  in  a 
tone  still  less  reconcilable  with  its  proper  spirit,  have 
been  fond  of  triumphing  in  these  facts,  as  if  they  in- 
flicted  a  fatal  blow  on  the  views  of  their  opp(»)eDts. 
It  is  not  my  intention  here  to  descend  into  any  such 
polemical  disputes.  I  merely  proceed  to  the  philo- 
sophical consideration  of  how  far  any  such  pheno- 
mena (granting  the  representations  made  of  them  as 
General        accurate)  really  affect  the  question  of  continuity.    It 

view  or  the        .„  ,  ,      .  -,  .  .        • 

evidence.      Will  here  be  important  to  recur  to  the  consideration 

*  Footprinta»  pp.  106. 114. 
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of  the  nature  of  negative  evidence ;  and  to  observe 
that  the  absence  of  all  organic  remains  in  a  particular 
formation  or  deposit  is  tw  proof  whatever  that  animal 
life  did  not  abundantly  exist  during  the  whole  period 
of  that  deposit^  but  merely  shows  that  local  and 
other  causes  did  not  favour  the  imbedding  and  pre- 
servation of  their  exuviss. 

The  popular  apprehensions  as  to  the  nature  of  ge-  Aqaeous 
ological  events  are  often  very  inadequate  and  con- 
fused ;  and  it  is  a  point  apt  to  be  overlooked^  that 
the  terrestrial  remains  in  all  formations  are  merely 
indicaiione  of  what  was  the  state  of  the  land  left  us  by 
the  WATEBS^  whether  of  the  ocean^  of  rivers^  or  of 
lakes.  Such  remains  were  only  occasionally  im- 
bedded— '^rari  nantes  in  gurgite  vasto" — and  thus 
a£Ford  no  adequate  representation  of  terrestrial  life. 
Even  marine  remains  are  far  from  affording  a  com- 
plete memorial  of  the  inhabitants  of  the  ocean.  At 
all  events,  it  is  a  hazardous  process  to  frame  theories 
on  the  absence  of  such  remains. 

Exceptions  may,  indeed,  be  conceived  in   cases  Submer- 
gence. 
where,  instead  of  being  formed  by  sedimentary  de- 
position, a  tract  of  land,  with  its  plants  and  animals, 
may  have  been  svbmerged  by  subsidence ;  here  a  fairer 
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representation  of  the  whole  fauna  and  flora  might  be 
expected :  but^  perhaps^  very  few,  if  any,  instances 
a^ording  good  evidence  of  such  a  process  have  been 
clearly  established. 
All  deposits       Again, — all   the  formations  which  geology  bas 

local  and 

occasional  traced  Were  simply  local  and  occasional  deposits,  ex- 
tending  sometimes  over  a  greater,  sometimes  a 
smaller  area;  and  going  on  at  one  time,  and  ceasing 
at  another.  Equally  local,  too,  was  the  diffusion  of 
organic  forms. 

Professor  E.  Forbes*  has  justly  observed  in  bis 
able  comment  on  the  labours  of  M.  Barrande  in  tbe 
Silurian  formations,  **  Thus  early  in  the  world's 
history  do  we  find  the  partitioning  of  the  eartb's 
surface  into  natural  history  provinces;  more  and 
more  evident  does  it  become  every  day  that  the  old 
notion  of  a  universal  primeval  fauna  is  untenable.** 
And  to  the  same  effect  I  must  refer  the  reader  to 
some  profound  observations  of  Mr.  Darwin  fs  into 
which  my  limits  alone  prevent  entering  here  at  tbe 
length  they  deserve. 

At  any  one  epoch  deposits  might  be  going  on  witb 


*  Address,  Geological  Society,  1S54,  p.  88. 
t  Geology  of  SouUi  America,  p.  106. 
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more  or  less  regnlarity  dnring  a  certain  period,  en- 
closing remains ;  afterwards,  daring  another  period 
equally  long,  or  much  longer^  a  total  cessation  of  de- 
position might  take  place^  owing  to  changes  in  local 
condition ;  or,  again,  at  one  place  deposits  might  be 
going  on  along  a  shore,  while  over  a  vast  region, 
awaj  from  the  waters,  species  of  terrestrial  animals 
might  be  flourishing  in  profuse  variety,  not  one 
fragment  of  whose  renudns  might  ever  be  washed 
down  or  imbedded  either  in  lacustrine  or  marine  beds ; 
in  a  way,  in  fact,  exactly  analogous  to  what  is  going 
on  at  the  present  day. 

Again,  it  is  alleged  that  the  change  from  one  AUeged 
great  group  of  formations  to  another,   at  least  in  tween  the 

earlier 

several  marked  instances  (as  e.  g.^  in  passing  from  formations, 
the  pakdozoic  to  the  mesozoic  period),  was  marked 
by  the  occurrence  (according  to  some)  of  a  ^' great 
convulsion,"  or  at  least  of  very  extensive  changes 
in  the  physical  order  of  things,  of  which  the 
condition  of  the  strata  sometimes  bears  striking  evi- 
dence. Now,  granting  such  changes  as  great  as 
the  catastrophist  may  imagine,  it  is  surely  a  most 
unreasonable  inference  that  these  changes  were 
Bach  as  to  destroy  all  the  species  existing  during  the 


862  PHILOSOPHY  OP  CREATION.      [EaBAT  lU.  §  i. 

previous  formation^  and  thus  to  leave  the  surfiux 
wholly  untenanted  until  a  new  order  of  things  super- 
venedy  and  a  totally  new  introduction  of  life  took 
place. 
Lapse  of  But  granting  that  between  the  periods  of  form- 

tweensuc-    ation  of  the  upper  and  lower  groups  referred  to, 

cessive  de-  ,  -       i       •     -i  i      -i  • 

posits.  great  changes  m  physical  arrangements  took  place,  it 
would  be  far  more  accordant  with  all  reasonable 
analogy^  in  proportion  to  the  magnitude  of  those 
,  changes^  to  allow  a  corresponding  lapse  of  time; 
which  being  unmarked  by  any  depositions^  giving 
evidence  of  its  duration  by  the  successive  changes 
they  might  exhibit,  would  necessarily  remain  to  ns 
a  blank ;  a  period  wliich  the  advocate  of  natural 
causes  may,  with  just  as  much  probability  and  con- 
fidence, assert  to  have  been  enormous  and  incalca- 
lable,  as  the  catastrophist  can  maintain  it  to  have 
been  brief  and  spasmodic* 

If  an  interval  of  unknown  and  incalculable  length 
intervened  between  two  recognisable  formations,  and 
during  all  this  vast  time  circumstances  did  not  allow 
the  imbedding  of  any  characteristic  exuviae,  it  would 
be  utterly  vain  and  futile  to  assert  that  there  was 
necessarily  any  breach  whatever  of  tiie  law  of  eon* 
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tiauity ;  or  to  a£5rm  that^  duriDg  the  whole  of  this 
enormous  period,  of  which  we  are,  from  the  condi- 
tions, precluded  from  knowing  anything,  all  the 
species  of  the  earlier  epoch  were  not  continuously 
existing  and  as  slowly  changing  (by  whatever  means 
or  law)  to  others  more  and  more  different,  along 
with  corresponding  slow  changes  in  physical  condi- 
tions, until  at  the  period  when  things  were  such  that 
remains  were  again  deposited,  the  whole  character  of 
the  fauna  had  changed  in  the  manner  obseryed. 

In  a  word,  in  all  those  geological  periods  during  Analogy 

with  those 

which  we  can  trace  a  continuous  and  gradual  succes-  cases  when 

deposits  are 

sion  of  formations  without  marked  or  violent  inter-  continuous. 
ruptions,  there  we  invariably  find  a  like  slow  and 
gradual  change  of  animated  life,  proceeding  by  small 
modifications  of  species^  until,  at  length,  comparing 
the  extremes  of  the  series,  whole  genera  may  be 
changed.  If,  then,  in  certain  other  cases,  we  find 
apparent  interruptions  in  the  order  ofapedeB^  apparent 
breaks  in  this  orderly  succession,  or  between  such 
deposits  of  so  different  a  character,  periods  inter- 
vening, during  which  we  see  that  great  changes  or 
disturbances  were  in  progress,  as  we  must  infer  that 
those  changes  went  on  by  the  regular  operation  of 
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physical  laws^  exactly  as  in  tlie  cases  in  which  we 
have  uninterrupted  evidence  —  so,  by  parity  of  rea- 
son, we  must  infer  that  the  like  gradual  and  r^ular 
changes  of  species  went  on  during  those  periods, 
though  all  its  intermediate  links  and  steps  are  lost  to 
us,  and  only  the  extreme  terms  are  presenred. 
Non-fo8»i-         We    have   one   striking   proof  of    this,   in    the 

Uferousin-  ® 

tcnrais  in     fg^t,  perfectly  familiar  to  geologists,  that  in  many 
same  form-  formations  we  fi^quently  encounter    a  thin   layer 
of  their  characteristic  fossils,  upon  which  succeeds  a 
large,  and  sometimes  an  enormous,  thickness  of  the 
same  deposit,   xolwUy  deaiUute  of  organic    remains; 
after  which  again  occurs  another  thin  layer  JuU  of 
ihem;  and  this  sometimes  repealed  more  than  once 
in  ike  same  formation ;  a  distinct  proof,  therefore, 
that  while  these  beds,   destitute  of  all  indkatiani 
of  animal  life,  were  being  deposited  (which  must 
often  have  been  a  period  of  great  length),  animal 
life  was  still  really  going  on  in  full  intensity  and 
variety,  though  from  local  causes  no  specimens  of 
it  were  imbedded ;  yet  its  continued  existence  was 
evinced  again  when  the  upper  fossiliferous  bed  came 
to  be  deposited. 
Hecapituia-       To  recapitulate :  —  The  argument  &om  the  known 
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to  the  unknown  is  clearly  this :  in  one  instance  we 
find  two  different  epochs,  at  which  species  or  even 
genera  exhibit  a  wide  difference:  of  the  interval 
between  these  we  have,  however,  continnoas  evidence 
showing  that,  dnring  this  vast  period,  specie  have 
gone  on  changing  by  insensible  gradations,  nntil, 
taking  its  two  extreme  points,  they  exhibit  that 
wide  difference  alluded  to.  Again,  in  another  in- 
stance we  find  two  different  epochs,  at  which  species 
or  even  genera  exhibit  a  like  wide  difference.  Of 
the  interval  we  know  nothing:  we  have  either  no 
intermediate  beds,  or  an  azoic  mass.  The  obvious 
inference  from  analogy  is,  that  that  interval  was 
probably  as  long,  and  was  marked  by  as  gradual 
changes,  as  the  former,  though  circumstances  have 
prevented  their  being  exhibited  to  us. 

If,  then,  we  find  a  bed  containing  certain  species,  3,^^  j„ 
and    then    superimposed  on  it  another  containing  ^^|^^ 
forms  not  only  specifically,  but  even  generically  iTngin-^^ 
or  still  more   widely    different,  instead  of  a  real  ume. 
hiatus,  an  interruption,  a  destruction,  and  a  sudden 
reproduction  of  life,  the  fair  inference  would  be  the 
occurrence  of  an  indefinitely  long  interval  of  ages, 
during  which,  indeed,  no  fossiliferous  deposits  took 


366  PHILOSOPHT  OF  CREATION.      [Essat  UL   §  I. 

place  at  that  locality^  bat  during  which  the  slow  pro- 
gressive change  of  species  went  on,  until  whole  genera 
were  different,  and  then  a  deposit  took  place  in  which 
some  of  these  latest  remains  were  imbedded.  IJie 
wide  orffanic  difference  between  two  corUiguous  bed* 
would  only  mark  the  longer  interval  of  time  between 
their  deposition. 

In  confirmation  of  the  ideas  thus  suggested,  I 
have  great  satisfaction  in  citing  the  testimony  of 
two  very  distinguished  men,  each  delivered  firom  the 
chair  of  the  Oeological  Society.  The  first  I  will 
quote  is  a  single  passage  firom  the  anniversaiy 
address  of  Mr.  Homer,  who,  amid  a  variely  of  other 
able   remairks  bearing  on  the  present  subject,  ob- 

views  of      serves,  '^  By  whatever  names  we  designate  geolo- 
Mr.  Horner. 

gical  periods,  there  appear  to  exist  no  clearly  defined 

boundaries  between  them  in  reference  to  the  whole 
earth.  Such  a  marked  line  may  be  seen  in  parti- 
cular localities,  but  every  year's  experience,  and  our 
more  intimate  acquaintance  with  the  phenomena 
exhibited  in  different  countries,  and  with  the  distri- 
bution, structure,  and  habits  of  animals  and  vege- 
tables, teach  us  that  there  is  a  blending,  a  gradual 
and  insensible  passage  from  the  lowest  to  the  highest 
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sedimentary  strata,  particularly  in  respect  of  fossil 
remains.  The  terms  we  employ  to  designate  for- 
mations can  only  be  considered  as  expressing  the 
general  predominance  of  certain  characters,  to  be 
used  provisionally,  as  a  convenient  mode  of  classi-* 
fjing  the  facts  we  collect,  whilst  that  knowledge  is 
accumulating,  which  in  after  ages  will  unravel  the 
complicated  changes  that  belong  to  the  successive 
periods  into  which  the  history  of  the  structure  of  the 
whole  earth  may  be  divided."  * 

The  second  opinion  which  I  have  to  quote,  is  that  J^^ 
of  the  late  Professor  E.  Forbes,  who  says,  ^'  I  am  e.  Forbes. 
one  of  those  who  hold,  d  priori,  that  all  gaps  are 
local,  and  that  there  is  a  probability,  at  some  future 
time,  of  our  discovering  gradually,  somewhere  on 
the  earth's  crust,  evidence  of  the  missing  links. 
All  our  experience  and  knowledge,  theoretical  and 
practical,  warrant  the  affirmation  that,  at  every 
known  stage  of  geological  time,  there  were  sea 
and  land.  Even  those  who  believe  in  a  primeval 
azoic  period  will  hardly  sanction  the  supposition 
that  there  has  been  any  repetition  of  azoic  epochs 


*  Address  to  the  Geological  Society,  1847,  by  Leonard  Horner,  Esq^ 
President,  p.  22. 
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since  the  first  life-bearing  era  commenced.  And 
if  so,  and  if  there  were  always  sea  and  land 
since  the  commencement  of  the  first  fossiliferous 
formation,  we  are  warranted  in  assuming  that 
both  earth  and  water  had  their  floras  and  their 
faunas." 

''All  geological  experience   goes  to  show    that, 
whenever  you  have  a  perfect  sequence  of  formations 
accumulating  in  the  same  medium,  air  or  water,  as 
the  case  may  be,  there  is,  if  not  a  continuance  of 
the  same  specific  tjpes,  a  graduated  succession  and 
interlacement  of  types,  and  of  the   facies   of  life- 
assemblages  ;  even  as,  on  the  present  surface  of  the 
earth,  the  faunas  and  floras  of  proximate  provinces 
intermingle  more  or  less  specifically ;  or,  if  physical 
barriers  prevent  the  diffusion  of  species,   assume, 
more  or  less,  one  general  facies.     This  passage  by 
aspect  and  type  of  one  stage  in  time  into  another, 
is  but  scantily  indicated  at  present  in  the  uppermost 
manifestations  of  paleozoic  life,  and  the  lowermost 
of  the  mesozoic.      The  missing   links   will   sooner 
or  later  reward  the  diligence  of  the  gedogical  ex- 
plorer."* 

*  Proceedings  of  Geological  Society,  Address,  1854,  Na  8S.  jp.  7a 
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The  author^  however^    conceives    that^  notwith*  his  theory 

of  polarity. 
standing  this  general  unitj^  there  are  featores  in  the 

distribntion  of  organic  existence  in  time,  which 
seem  to  indicate  some  real  law  not  as  yet  recog- 
nised ;  especially  in  the  instance  referred  to^  of  the 
slighter  connexion  in  sequence  between  the  meso- 
zoic  and  palsaozoic  periods ;  and  he  proceeds  to 
sorest  an  explanation  hy  applying  a  new  theo- 
retical idea  of  the  convergency,  as  it  were,  in  time,  * 
of  certain  gronps  of  forms  towards  a  point  of  a 
greater  intensity,  which  he  designates  by  the  term 
**  Polarity  ;  "  a  theory  which  it  would  be  impossible 
here  to  discuss,  but  which,  from  its  important  bear- 
ings, as  well  as  the  deep  interest  it  carries  with  it 
as  being  the  last  speculation  he  lived  to  propose, 
will  doubtless  command  the  closest  attention  of  phi- 
losophical geologists* 

Speaking  of  the  tertiary  formations.  Sir  C.  Lyell  Continuity 

in  the  ter- 

observes,  ''There  are  usually  so  many  species  in  tiaryperiod. 
common  to  the  groups  which  stand  next  in  succession, 
as  to  show  that  there  is  no  great  chasm,  no  signs  of 
a  crisis,  when  one  class  of  organic  beings  was  anni- 
hilated to  give  place  suddenly  to  another.  This 
analogy,   therefore,   derived  from  a  period  of  the 

BB 
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earth's  history  which  can  hest  be  compared  with  the 
present  state  of  things^  and  more  thoroughly  inves- 
tigated than  any  other^  leads  ns  to  the  conclusion 
that  the  ejcUnction  and  cbeation  of  species  has  been^ 
and  is^  the  result  of  a  slow  and  gradual  change  in 
the  organic  world."* 

Again^  he  argues  at  lengthy  from  the  actual  cauv« 
which  determine  the  conditions  of  successive  de- 
posits, that,  assuming,  as  we  thus  must  do,  the  ^'fluc- 
tuations in  the  animate  world  to  be  brought  about  bj 
the  slow  and  successive  removal  and  creation  of  species,^ 
jet,  from  the  local  nature  of  the  formations,  we  can- 
not expect  to  find  conditions  such  as  shall  liable 
us  to  trace  the  *^gradtuil  passage  from  one  state  of 
organic  life  to  another.''  f 
Lamarck's        Lamarck,  indeed,  held  that  there  may  be  some 

view  of 

breaks.  .  gaps  in  the  series  greater  than  we  can  attribute  to 
mere  want  of  evidence,  or  hope  to  see  filled  up  by 
future  discoveries;  yet  he  conceived  that  the  diffi- 
culty might  be  obviated  from  the  consideration  of 


*  Principles  of  Geology,  p.  179.  8th  Edition.  To  tfao  same  purport, 
see  also  Sir  H.  De  LaBeche,  **  Researches  on  Theoretical  Geolosj." 
p.  865.  To  these  testimonies  I  wonld  add  one,  of  even  a  more  decided 
character,  from  the  very  ahle  anniversary  address  of  Mr.  W.  J.  Hamilton, 
1855 ;  bat  being  unwilling  to  spoil  so  admirable  a  passage  by  abridgment, 
as  it  is  too  long  for  insertion  here,  I  have  given  it  in  the  Appendix,  No.  XI1> 

t  lb.  p.  184. 
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the  connteracting  inflaence  of  a  varietj  of  external 
canses^  which  are  perpetuallj  interfering  with  the 
regular  order  of  succession.  If  these  interfering 
causes  did  not  exist,  we  might  expect  an  exact  con- 
tinuity of  forms;  but  bj  these  immensely  varied 
agencies  of  external  and  local  conditions,  the  pro- 
gress of  some  races  may  be  retarded,  and  that  of 
others  accelerated ;  so  that  at  length  wide  breaks  of 
continuity  may  necessarily  appear  after  a  long  lapse 
of  time. 

In  many  cases  too,  it  must  be  recollected,  that 
the  apparent  interruption  is  confined  to  certain 
classes  of  animals  only,  and  does  not  extend  to 
others ;  chiefly  among  the  higher  forms ;  while  in 
the  lower,  during  the  same  periods,  no  such  inter- 
ruption occurs,  some  of  them  being  persistent  through 
many  epochs. 

But   supposing   the  existence  of  such  apparent  Appeal  to 

general 

gaps  or  breaches  of  continuity  granted,  and  that  we  principle  of 

uniformity 
failed  to  explain  them  by  any  such  theoretical  sug-  *°<^  con- 
gestions, although  we  may  not  yet  have  hit  upon 
the  true  explanation  or  traced  the  particular  law  in 
this  case,  we  are  sure  that  same  law  is  really  in- 
volved even  in  a  seeming  infraction  of  a  regular 

BBS 
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Series,  and  cannot  donbt  that  future  discovery  will 
ultimately  disprove  or  explain  the  apparent  anomaly.* 
So  strong  is  the  inductive  assurance  of  this,  that  we 
may  safely  allow  any  such  apparent  exceptions  to 
await  their  solution  without  in  the  least  influencing 
our  opinion  of  the  soundness  of  the  broad  principle 
of  the  continuity  of  physical  causes :  a  principle  of 
that  truly  philosophical  character  which  no  apparent 
exception  in  detail  can  subvert,  or  make  really  inap- 
plicable or  unfruitful. 
No  real  In-        No  inductive  inquirer  can  bring  himself  to  be- 

terruptloiL 

lieve  in  the  existence  of  any  real  hiatus  in  the  con- 
tinuity of  physical  laws  in  past  eras  more  than  in 
the  existing  order  of  things;  or  to  imagine  that 
changes,  however  seemingly  abrupt,  can  have  been 
brought  about  except  by  the  gradual  agency  of 
some  regular  causes.  On  such  principles  the  whole 
superstructure  of  rational  geology  entirely  reposes; 
to  deny  them  in  any  instance  would  be  to  endanger 
all  science. 

There  is  no  force  in  such  a  merely  negative  arga- 


*  As  an  inatance  I  maj  obaerve  that,  while  this  work  was  in  the  presa^ 
there  was  announced  the  discovery  of  ftunnuiHan  remains  in  the  Pnrheek 
beds,  thuB/UKMg  vp  the  hiatu»  between  the  hitherto  enigmatical  solitai^ 
mannpials  of  the  oolite,  with  the  tertiaiy  epochs^ — having  ioseeti- 
Toroos  teeth,  and  associated  with  masses  of  fosul  insects  I— GeoL  Quart. 
JottinaL,  YoL  z.  420. 476.,  and  zi  51. 
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ment ;  we  cannot  doabt  that  the  seeminglj  disjomted 
portions  of  the  chain  mast  be  really  as  much  con* 
nected  as  in  the  more  recent  instances,  where  we 
can  see  its  continuity^  and  that  some  fdture  research 
will  as  follj  and  surely  close  up  the  apparent  breach, 
as  former  discoveries  have  done  others  once  quite  as 
wide. 

Thus  enough  has  probably  been  said  to  show  how  No  sudden 

orlnez- 

completely  fallacious  is  the  inference  that  in  such  pitcabie 

agency  ne- 

cases  as  those  referred  to,  because  we  find  an  appa-  oenuy. 
rent  interruption  in  the  observed  series  of  organic 
renudns,  therefore  we  are  to  conclude  a  real  inter- 
ruption  in  the  order  and  continuity  of  organic  exist* 
ence.  And  still  further  from  all  sound  reasoning  or 
rational  analogy  must  be  the  inference  that,  when 
we  find,  in  a  superior  bed,  animal  remains  seemingly 
disconnected  with  those  in  an  inferior,  the  actual 
origination  of  those  distinct  species  was,  therefore, 
in  any  way,  of  a  sudden  or  peculiar  kind,  discon- 
nected with  the  preceding  order  of  things,  or  the 
orderly  progress  of  natural  causes. 

Throughout    all    the   immense    periods    of  the  Continaed 

pennanenoe  . 
primeval   earth  in  its  manifold  mutations,  the  re-  of  physical 

'^  Uws  in  the 

searches  of  the  geologist  present  to  our  contemr  ^^n^sanic 

woxid* 

BBS 
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plation  two  broad  facta  in  most  remarkable  juxta- 
position; the  invariable  constancy  of  the  nature 
and  laws  of  inorganic  matter  and  of  the  forces 
actmg  on  it,  under  all  the  revolutions  affecting 
it,  on  the  one  hand,  coupled,  on  the  other,  with  the 
perpetual  indications  of  change  and  fluctuation  in 
the  forms  and  functions  of  organised  existence;  and 
the  question  arises  —  Can  this  fluctuation  and  change 
be  otherwise  than  the  result  of  equally  invariable 
though  unknown  laws,  applying  to  the  organic 
world  ? 

Thus  in  the  inorganic  world  we  trace  the  same 
slow  and  gradual  elevations  and  depressions  of  con- 
tinents which  we  actually  witness  going  on  at 
present;  the  same  results  of  earthquakes  and 
landslips,  the  action  of  volcanoes  and  glaciers,  of 
submarine  currents,  oceanic  and  fluviatile  deposits, 
irruptions  of  water  over  depressed  lands,  drainage  of 
lakes,  and  a  multitude  of  like  events,  all  happening 
in  obedience  to  the  same  identical  mechanical  and 
hydrostatical  laws,  in  the  remotest  abysses  of  past 
time,  as  they  do  at  this  day;  the  same  influences 
of  the  seasons,  and  even  variations  in  them,  stamped 
in  the  concentric  interior  rings  of  fossil  trees. 
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We  find  the  evidence  (so  beaatifullj  illustrated 
by  the  researches  of  Sir  C.  Lyell)^  even  back  to 
some  of  the  earliest  epochs,  of  the  existence  of  the 
same  atmospheric  conditions;  the  rain-drops  im- 
printed on  the  mad;  even  the  obliquity  of  its 
descent,  indicative  of  the  force  and  direction  of  the 
wind;  the  very  existence  of  such  drops  implying 
the  same  action  of  atmospheric  electricity  and  the 
laws  of  cohesion ;  the  power  of  the  sun  to  dry  up 
the  mud  implying  heat  conveyed,  as  now,  in  the 
rays  of  light,  thus  preserving  the  impressions  of 
the  footsteps  of  animals  on  the  wet  surface  left 
bare  by  the  sea  during  a  short  interval,  to  be 
covered  over  by  a  fresh  light  deposit  by  the  re- 
turning tide,  whose  recurrence  evinces,  by  conse- 
quence, the  same  lawsof  cosmical  gravitation. 

But  the  unchangeableness  of  mechanical  laws  is  Continued 

changes  In 

always  found  under  continual  changes  of  outward  the  organic 

world. 
conditions ;  corresponding  to  which  we  trace,  through 

the  series  of  organised  life,  perpetual  and  unceasing 
variations  of  forms  and  species,  yet  carried  on  with 
such  slowness,  that  we  only  perceive  it  by  compari- 
son at  immense  intervals  of  time.  In  like  manner, 
of  organised  life  we  find  some  of  the  conditions 

B  B  4 
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equally  unchanged ;  the  animals  and  plants  of  those 
remote  epochs^  like  those  now  existing,  subject 
to  the  same  general  physiological  laws  of  respi- 
ration and  circulation,  digestion  and  nutrition,  looo- 
motion  and  instincts;  their  eyes  and  ears  adapted 
to  the  same  optical  and  acoustical  conditions ;  thdr 
reproduction  generally  regulated  by  the  same  laws ; 
and  during  comparatively  limited  periods,  and  iden- 
tity of  external  condition,  the  same  permanence  of 
species.  But  amid  all  these  indications  of  imi- 
formity,  when  we  come  to  compare  the  state  of 
things  after  immensely  long  intervals,  we  find  the 
nature  of  whole  tribes  has  been  undergoing  metamor- 
phoses ;  not  arbitrary  or  heterogeneous  in  their  cha- 
racter, but  often  repeated  in  regular  correspondence 
with  other  inorganic  changes,  according  to  some  uni- 
form plan  whose  law  is  not  as  yet  made  out ;  bat  in 
all  their  changes  corresponding  strictly  to  the  modi- 
fications of  one  common  primitive  type  according 
to  recondite  laws  of  analogy, 
intioduc-         But  however  little  we  know  of  the  laws  or  causes 

tion  of  new 

species  re-     of  these  changes,  one  thing  is  perfectly  clear,  w 

gular,  not 

casual.         introduction  of  new  species  was  a  regular,  not  a  casual 
phenomenon ;  it  was  not  one  preceding  or  transcending 
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the  order  of  nature ;  it  was  a  case  occurring  in  the 
midst  of  ordinary  operations  going  on  in  accordance 
with  ordinary  causes.  The  introduction  of  a  new 
species  (however  maryellous  and  inexplicable  some 
theorists  may  choose  to  imagine  it)  is  not  a  soli- 
tary occurrence.  It  reappears  constantly  in  the  lapse 
of  geological  ages.  It  recurs  regularly  in  connexion 
with  those  changes  which  determined  the  peculiar 
characters  we  now  distinguish  in  di£ferent  forma- 
tiona.     It  is  part  of  a  series.     But  a  series  indicates  a  Dae  to 

regular  na- 

principle  of  regularity  and  law^  as  much  in  organic  turai  causes. 
as  in  inorganic  changes.  The  event  is  part  of  a  re- 
gularly ordained  mechanism  of  the  evolution  of  the 
existing  world  out  of  former  conditions^  and  as  much 
subject  to  regular  laws  as  any  changes  now  taking 
place.  If  the  series  be  regular,  its  subordinate  links 
must  ta/ch  be  so;  the  part  cannot  be  less  subject 
to  law  than  the  whole.  That  new  species  should  be 
subject  to  exactly  the  same  general  laws  of  structure, 
growth,  nutrition,  and  all  other  functions  of  organic 
life^  and  yet  in  the  single  instance  of  their  mode  of 
birth  or  origin  should  constitute  exceptions  to  all 
physical  law,  is  an  incongruity  so  preposterous  that 
no  inductive  mind  can  for  a  moment  entertain  it.     It 
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must  have  been  as  truly  subject  to  pre-arranged  laws 
as  any  case  of  ordinary  reproduction. 
Influence  of      And  Since,  in  any  conjecture  as  to  the  nature  of 

time. 

the  causes  acting  to  produce  these  changes,  we  must 
admit  that  long  duration  of  lime  necessarily  enters  as 
an  essential  element,  it  is  obvious  that  we  can  in 
no  way  form  legitimate  inferences  respecting  those 
causes  from  any  mere  observation   of  natural  ope- 
rations which  do  not  require  lime  for  their  evolutioD, 
or  conclude  against  such  changes  having  occurred, 
even  to  a  great  extent,  in  those  immensely  long  pe- 
riods, because  we  do  not  see  them  occurring  in  a  short 
time  under  our  own  eyes,  in  the  brief  and  momentary 
Appeal  to     periods  to  which  our  observations  extend.    Nor  in 
inooqjunc-  this  view  is  anything  implied  adverse  to  the  strict 
eiftctiof      application  of  the  truly  philosophical  principle  of 

time. 

arguing  solely  from  real  physical  causes  for  the 
explanation  of  geological  phenomena.  Sir  C.  Lyell 
expressly  includes  lapse  of  time  as  an  element 
among  the  conditions  which  he  lays  down  in  that 
grand  maxim,  worthy  to  have  occurred  in  the 
*'  Novum  Organon  ^ —  **  When  we  are  unabk  to  ex- 
plain the  monuments  of  past  changes,  it  is  always 
more   probable    that  the    diffi/mUy  arises  from  our 
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ignarcmce  of  all  the  existing  agents^  or  all  their  poe^ 
dbk  efects  in  an  indefinite  lapse  of  lime,  than  thai 
wme  cause  was  formerly  in  operation  which  has  ceased 
toaeL" 

In  a  word^  if  we  acknowledge  the  right  mode  of  CoDdasion. 
investigatiiig  the  organic  phenomena  attending  the 
gradnal  formation  of  the  earth's  crust,  as  in  all  other 
cases,  to  be  solely  th&t  which  proceeds  by  the  analogy 
of  real  physical  causes,  carried  on  through  countless 
myriads  of  ages,  not  by  the  agency^  of  imaginary 
convulsiye  paroxysms,  then,  by  the  same  rule,  the 
same  principles  ought  to  apply  in  regard  to  those 
more  obscure  changes  of  an  organic  kind  continually 
going  on,  whose  nature,  indeed,  is  less  understood, 
but  which,  therefore,  form  not  less  an  integrant  part 
m  the  prescribed  and  beautifully  adjusted  economy 
of  nature. 


§  H— THE  EVIDENCE  DERIVED  FROM 
PHYSIOLOGY. 


Physiology    Geologt  is  essentially  dependent  on  physiology; 

essential  to 

the  inquiry,  hence  any  argument  derived  from  the  former  science^ 
as  bearing  on  the  evidence  of  *^  creation''  in  the  at- 
ganic  worlds  must  be  in  some  degree  an  application 
of  the  latter  ;  as^  indeed,  is  manifest  throoghout  the 
foregoing  remarks.  Bat  some  questions  are  involved 
in  the  present  inquiry,  which  depend  on  a  more  par- 
ticular reference  to  points  of  pure  physiology ;  and  to 
these  the  present  section  relates. 

Researches        From  the  researches  of  Cuvier,  the  whole  sdence 
of  Cuvier. 

of  comparative  anatomy  received  a  vast,  and  at  the 

time  unimagined,  extension,  in  its  application  to  the 
organic  remains  of  the  ancient  earth  (first  systema- 
tically carried  out  by  Von  Buch),  and  the  recogni- 
tion of  extinct  species,  allied  to  existing  forms,  in 
what  were  hitherto  imagined  to  be  either  relics  of 
legendary  monsters  and  antediluvian  giants,  or  else 
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mere    "lusus    Naturae "  created    by  her  **  plastic 

powers.'* 

Hie  intellectaal  character  of  Cavier  was  equally 

marked  by  high  powers  of  generalisation  and  by  a 

dislike  of  theorising,  or  indulging  in  speculations,  as 

to  the  causes  of  the  phenomena  observed.     Tet  he 

inclined,  nevertheless,  very  strongly  to  the  idea  of 

investigating  organised  structures  on  the  principle 

which  he  termed  **  conditions  of  existence/*  or  what 

has  been  since  called  ''  teleology." 

Meanwhile, .  the  rising    school  of   Geoffiroy  St.  views  of 

Qtoftnj, 
Hilaire,  in  proposing  the  principle  of  ''unity  of 

composition  "  as  that  on  which  alone  a  philosophical 

investigation  of  organised  structures  ought  to  be 

built,  was  strongly  opposed  to  the  followers  of  Cu- 

Tier,  especially  in  reference  to  the  unphilosophical  use 

of  the  appeal  to  final  causes,  in  accordance  with  what 

has  been  already  explained*:  while,  in  regard  to 

the  relations  of  species,  in  some  respects  they  pushed 

their    physiological    speculations    into    the    regions 

of  conjecture  beyond  the  boundaries  within  which 

demonstrative  evidence  had  as  yet  been  applied. 

*  See  above,  Esny  I.  §§  n.  and  r. 
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In  the  sharp  discussions  which  these  qnestions 
underwent  in  the  Academy  of  Sciences,  it  was  Dot 
surprising  that,  under  the  high  influence  of  Cuyier's 
name,  a  considerable  body  should  have  stood  out  as 
antagonists  to  the  doctrines  of  the  newer  and  tran- 
scendental school,  and  stout  maintainers  of  the  9afer 
dogmas,  both  with  respect  to  the ''  teleological"  prin- 
ciple, and  in  opposition  to  the  novel  theory  of  the 
relations  and  modifications  of  species. 
Principle  of       If  we  look   at  the  former  question  in  a  pnrelj 

unity  of 

oompo-        scientific  point  of  view,  it  amounts  to  the  inqniij 

Bition. 

whether,  in  the  actual  organisation  of  animals,  the 
<' governing  principle,''  or  general  law,  is  to  be 
regarded  as  that  of  an  archetype  or  common  plaui 
to  some  modification  of  which  every  observed  ibrm 
may  be  reduced, — or  whether  we  should  rather 
look  to  the  conditions  under  which  we  suppose  each 
animal  destined  to  exist,  and  interpret  the  different 
structures  in  their  imagined  relations  to  that  end. 
Professor  Owen*  has  justly  observed  that  the  two 
principles  of  ** unity  of  plan"  and  "final  causes," 
are   "wrongly   regarded   as  antithetical;''  and  on 

*  On  limbfl,  p.  84. 
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general  grounds  it  must  be  apparent  that  these  two 
principles  can  hardlj,  with  propriety^  be  put  in  oppo- 
sition to  each  other^  or  even  be  classed  together :  the 
latter  is,  in  its  nature,  a  more  particular  and  re- 
stricted kind  of  practical  view  of  the  matter,  doubt- 
less of  some  value  in  particular  cases;  while  the 
ibrmer  is  of  a  comprehensive  speculative  character, 
fitted  to  form  the  foundation  of  a  philosophical 
system,  which  the  other  never  can  be,  as  Bacon  has 
so  forcibly  pointed  out.* 
If  more  particular  arguments  were  wanted.  Pro-  Narrow 

views  from 
fessor  Owen  has  shown  precisely,  from  instances,  that  teleology. 

the  mere  investigation  of  the  uses  of  organs  continu- 
ally finds  a  check  in  the  observation  of  many  cases 
where  organs  are  introduced  whose  function  or  pur- 
pose is  not  fulfilled ;  and  the  more  anatomical  inves- 
tigation has  extended  its  bounds,  the  more  clearly 
have  such  proofs  been  displayed,  evincing  that  this 
principle  is  an  insufiicient  guide. 

Thus,  the  complex  form  of  a  limb,  as  to  number  Instances. 
and  relative  position  of  the  bones,  required  by  the 
law  of  conformity  to  the  type,  is  strictly  preserved 


*  See  above,  Essay  I.  §  y.  p.  146.    And  the  whole  passage  In  D^ 
Aogm.  lib.  iiL  c.  4. 
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in  cases  where  it  is  not  needed;  as  is  seen  in  com- 
paring the  expanded  human  hand,  where  ereij 
finger  and  joint  is  essential,  with  the  ^'  trowel "  of  the 
mole,  the  "  paddle  "  of  the  whale,  or  "hoof"  of  the 
elephant ;  where  every  bone  is  equally  present,  bat 
separately  useless  from  being  all  enclosed  in  one  case. 
So,  again,  the  abortive  teeth  of  the  young  whale  are 
of  no  use  except  to  prove  its  relationship  with  terres- 
trial mammalia.  Unity  of  plan  is  adhered  to  in 
other  cases  where  only  one  or  two  parts  are  deve- 
loped, and  the  rest  are  merely  rudimentary,  or  even 
altogether  deficient ;  but  no  new  part  or  structure  is 
added.  Nothing  is  made  in  vain  if  it  be  only  made 
to  preserve  unity  of  system.  The  view  of  design 
has  been  contracted  by  the  adoption  of  the  false  ana- 
logy of  machines,  in  which  unity  of  plan  is  not  an 
object.  The  attainment  of  an  end  by  apparently 
circuitous  means  for  the  sake  of  obedience  to  the  law 
of  unity  is,  in  fact,  the  highest  indication  of  design; 
special  adaptation  is  but  a  secondary  branch  of  such 
evidence;  and  it  is  only  the  more  striking  when 
brought  about  in  conformity  with  this  higher  and 
governing  principle  of  all  animated  nature. 

With  regard  to  the  principle  of  *'  unity  of  compo- 
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aition"  itself,  some   general  and  vague  notions  of  Enkrged 

^  ^  ideas  of 

the  uniformity  of  plan  pervading  animal  structures  ^^^  o^ 
had  been  thrown  out  even  by  Aristotle;  in  mo-  **®°- 
dem  times.  Bacon  had  recommended  an  inquiry  into 
the  causes  of  the  diversity  of  organised  forms^  and 
Leibnitz  and  Newton  had  botli  hbted  at  the  idea 
of  a  common  plan  pervading  animal  -  stmctures. 
These  rudimentary  conceptions  were,  perhaps,  first 
developed  in  a  more  .systematic,  yet  hypothetical, 
.fimn  in  the  speculations  of  Goethe  and  Oken,  and 
more  extensively  in  those  of  Geofeoy*,  in  whose 
school  it  had  been  folly  recognised  as  the  most 
material  point  of  comparative  anatomy  to  establish 
the  analogy,  of  the  several  functional  parts  in  dif- 
ferent species  on  what  was  termed  the  doctrine  of 


Numerous  and  striking  instances  had  been  long 
since  pointed  out,  which  show,  tmder  evident  dis- 
similarity, the  extent  to  which  real  analogy  is  pre- 
served.  In  many  instances  the  fully  developed 
organ  in  one  animal  structure  is  only  found  in  a 
'  rudimentary  condition  in  another;  so  much  so,  some- 

*  Principes  de  Philoflophie  Zoologique,  1330. 
C  C 
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times^  as  to  reqniie  the  minatest  examinalion  to 
detect  it,  jet,  still  strictly  homologous,  or  proserring 
the  same  relation  to  the  general  stmctore;  and  so 
stroi^  was  the  conyiction  of  this  genenl  law,  that 
many  physiologists  did  not  hesitate  to  speak  poii- 
tivdy  of  such  analogies  on  the  strength  of  conjee- 
tore^  where  actual  examination  had  not  yet  detected 
them,  thns  laying  themsdves  open  to  die  attacks  of 
more  matter-of-fact  inqnirexs. 
Theoretied       Some  of  these  viewsy  especially  those  of  Okeo, 

ipecnlatioM 

oftcnnNftd.  were,  perhaps,  of  too  metaphysical  a  cast  to  be 
nsefolly  recognised  hy  physiologists.  Tet,  they  at 
least  folfilled  the  important  purpose  of  snpplyiqg 
hints  and  presmnptiye  coqjectores  for  a  more  exact 
induction  to  work  upon ;  and  whatever,  on  various 
grounds,  may  have  been  the  prejudices  against  the 
views  of  the  transcendental  sdiool,  physiologists  are 
now  beginning  to  pay  them  the  homage  of  canying 
out  and  establishing  on  demonstrative  evidence  (at 
least  in  regard  to  this  great  principle)  the  ideas  which 
they  suggested. 

Anaiogiei  To  proceed  to  a  more  particular  view.  Ooethe 
and  Oken  had  thrown  out  the  singular  analogical 
idea,  that  the  bones  of  the  skull  are  all  verixbas ; 


J 
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and  others  had  imagined  some  vagae  reaembknces 
between  limbs  and  ribs,  as  connected  with  the 
▼ertehral  stractnre.  Bat  it  was  reserved  for  Owen 
to  give  die  foU  ehtddation  awl  establishment  al 
these  Yiewsy  and  to  supply  a  detailed  demonstration 
of  a  principle  so  essential  in  the  theory  of  unity  of 
composition  of  animal  forms. 
By  a  dose  anatomical  investigation  of  the  true  owen's 

ictcmchcf 

natore  of  a  vertebra,  he  confirms   the  idea  of  the  on  the  tw- 

tebnte 

vertebral  character  of  the  bones  of  the  craniam, 
and  indndes  the  whole  stmctore  of  the  vertebral  co- 
lumn in  a  single  analogy ;  and  thus  traces  the  limbs 
to  the  development  of  certain  appendages  which  he 
has  shown  to  belong  to  aU  vertebrae ;  but  in  different 
cases  more  or  less  detached  and  displaced  from 
those  vertebras,  and  developed  in  different  degrees, 
in  adaptation  to  the  respective  forms  and  functions. 

Thus  the  whole  skdeton  is  referrible  to  one  simple 
scheme  or  archetype,  most  resembling  the  Jlsh  form ; 
to  analogy  with  which  all  the  most  varied  modifica- 
tions may  still  be  traced.* 


*  These  views  are  most  lommoiuly  set  forth  in  detail  in  Professor 
Owen's  small  volome  <*  On  the  Natnre  of  Limbs.**    London,  1849. 

In  the  Appendix  No.  VL I  have  inserted  a  more  copious  abstract,  which 
has  reoeivea  the  benefit  of  Professor  Owen's  own  revision  and  remarks. 

c  c  2 
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ocnenOiflk-       The  idea  •  of  **  unity  of  composition/'  as  at  first 

tion  of 

unity  of       proposed  by  GeoflBroy,  like  many  other  ideas  struck 

compoii- 

tion.  out  by  great  master  minds^  was  a  kind  of  philosophical 

prophecy:  he  did  not  himself  carry  out  the  m- 
vestigation  of  it  in  all  ^its  details  by  demonstrative 
proofs;  and  even  in  some  instances  it  has  been 
pointed  out  that  ho  fell  into  mistakes  in  particular 
points  of  its  application.  •  The  research  remained  to 
be  fully  followed  out  by  others:  and  as  each  of  the 
great  divisions  of  animal  life  —  the  Vertebrata, 
-Articulata,  MoUusca,  and  Radiata — had  been  shown 
to  have  separately  a  plan  and  an  archetype  of  its  own, 
the  question  which  then  arose  was^  Can  these  four 
great  rudimentary  plans  be  shown  to  have  a  yet 
more  comprehensive  relation?  Can  they  be  m* 
eluded  under  any  one  common  and  yet  more  elevated 


According  to  the  system. of  comparing   strwslurt 

alone>  it  was  impossible  to  establish  such  a  point;  a 

different  method  was  necessary :  and  Yon  Bar  iras 

the  first  to  suggest  the  principle  of  studying  and 

From  com-    comparing,  not  merely  the  aduli  structurey  but  die 
paring  foetal  « 

structure,      earlier  process  of  development  of  each  form :  and  in 
following  out  this  line  of  research  he  was  able  to 


J 
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indicate  characters  assnmed  at  snccessive  early  stages 
by  the  different  organs;  and  thus  to  trace  the  re-* 
lationa  of  species  and  classes  in  a  way  which  the 
examination  of  the  mature  structure  alone  would 
not  have  admitted ;  and  he  thus  showed  that^  though 
the  common  plans  of  the  aduU  forms  of  the  great 
classes  are  dissimilar y  yet  in  their  respective  de- 
velopments there  is  in  each  a  period  during  which 
an  exact  communUy  of  plan  prevails:  beyond  that 
stage  they  diverge  according  to  laws  peculiar  to 
each. 

It  has  been  in  carrying  out  this  *^  developmental 
method "  of-  comparison  tliat  the  labours  '  of  sub- 
sequent inquirers  in  this  field  have  succeeded  in 
the  full  establishment^  in  detailed  anatomical  ex- 
amination^  of  the  great  idea  of  unity  of  composition : 
and  what  was  at  first  little  more  than  a  philosophical 
romance^  has  in  their  hands  risen  to  the  rank  of  a 
demonstrated  science. 

The  investigations   of  Professor   Owen  forcibly  Analogy  of 

▼ertelmte 

elucidate^  not  only  the  correspondence  traceable  be-  and  inver- 

tebnite 

tween  the"  perfect  organs  and  fiinctioris  in  different  classes. 
species,  but  also  the  relations  existing  between  the 
permanent  oTgBansBtion  of  the  lower  classes  of  animals, 

c  C  3 
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and  the  tranntory  embryomc  Btqps  through  which 
the  higher  pass^  and  evince  the  extent  to  which  the 
resemblances  escprased  by  the  term  ^'Unitjr  of 
Organisation''  may  be  traced  betureen  liie  Uf^ 
and  lower  oiganised  animals ;  and  that  it  bears  an 
inverse  ratio  to  their  approximation  to  matority^. 
«  All  animals^"  he  observes,  ^  resemble  each  other 
at  the  earliest  period  of  their  development; "  and 
he  traces  out  with  precision  the  characteristics 
which  mark  each  stage  of  development  as  com- 
pared with  those  which  permanently  belong  to 
diflBsrent  inferior  classes,  from  ''the  monad,"  with 
which  alone  **  the  potential  germ  of  the  maimnsl 
can  be  compared,"  up  to  the  vertebrated  form  in  its 
different  modifications.* 

In  this  way  the  Annulosa  have  been  analysed  to 
a  common  original  rudiment  of  form  with  the 
y ertebrata,  by  the  labours  of  Savigny,  Andooii^ 
Milne-Edwards,  and  Newport;  the  MoUusca  and 
Badiata,  more  recently  examined,  have  been  re- 
duced to  a  similar  conformity  to  the  same  principle, 
especially  by  the  labours  of  Mr.  Huxley,  who  has 

*  Lectures  od  Inyertebrate  AnimalB,  &c^  1848. 


J 
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indicated  the  ficche^rpal  tann,  bebnging  to  them 
in  oommoa  with  the  Sarwae,  up  to  a  oertam  stage, 
beyond  which  iheir  pecnliari^  of  character  is  aaper- 
induced.* 

In  advandi^  from  these  researches  on  what  i$,  Hatm  d 
to  their  application  to  what  hat  hem,  and  with  a  geneno. 
view  to  the  disctiaaions  which  have  arisen  on  such 
qaestions,  it  becomes  necessary,  in  the  first  instanto, 
to  advert  briefly  to  some  considerations  as  to  die 
nalnre  and  distinctions  of  apactes  in  general 

According  to  the  distinction  nsnally  maintainnd 
in  natoral  history,  a  apeeUa  is  not  merely  the  lo^cal 
snbdivision  of  a  genm,  bat  implies  the  idea  of  dis- 
tinctive characteristics  derived  from  a  parent  and 
the  reprodnction  of  like  individuals:  it  involves, 
not  only  the  consideration  of  ^fpe,  but  of  descent 

Again,  it  is  within  the  bonnds  of  obeenfaAm  of 
ike  exigdng  order  of  ikmge  to  recognise  the  fact  that 
these  characteristics  in  any  one  species  are  not 
abeoUUeb/  .fixed,  but  admit  of  a  certain  and  often 
very  considerable  variation  from  one  individual  to  VaiMto 


To  Mr.  Hnxlqr  I  am  indebted  for  a  valiiable  original  dc«ldi  of  Umm 
ertigation^  ftom  whkimy  hie  p      ••      - 
to  the  reader  a  Teiy  eopioaa  extract  i 

c  c  4 


faiTeatigatknii^  ftom  whidi,  \fj  his  pemuaBioDa  I  am  eoahled  to  present 
'  i  in  the  AppendU  No.  Vn. 
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another.  There  arq,  also,  cases  in,  which  certain 
detviations  from  the  original  type  are  jnore  marked, 
and  continue  to  a£Eect  seyeral  or  even  many  geae- 
rations  constituting  *^  a  variety/* 

These  varieties,  after  a  longer  or  shorter  period,  t» 
.  meaty  oases  cease  to  be-  continued ;  and  it  is  probaUe 
that  the  same.0!Ltemal  conditions,  which  are  fayoar- 
able  to  the  original  tjl^e,  are  less  so  to  the  yarietj, 
which  is  thus  more  easily  checked  in  its  increase,  or 
at  length  esiinguished.  But  it  is  a  snbject  on  which 
nothing  is  Joiown  as -to. the  real  causes  which  may 
give  rise  to  such  changes,  and  on  which,  therefore,  it 
is  clearly  unwarrantable  to  dogmatise^  -or  to  reas(» 
upon  such  failure  as  if  it  were  a  necessary  law.  - 
Occasion-         There  are  also  cases  in  which  varieties  have  been 

ally  perma- 

neot  found  to  coniinue  so  long,  and. to  maintain  so  com- 

pletely distinct  a  character,  that  it  has  become  diffi- 
culty if  not  impossible,  to  determine  whether  thej 
do  "not  constitute  a  sub-species.  And  so  far  as  any 
^peculation  can  be  carried,  on  a  subject  so  little  under- 
stood, it  would  seem  most  probable  that  whtirever 
such  permanency  has  been  attained,  there  has  existed 
some  peculiarity  in  external  conditions  which  has 
been  the  determiniug  cause  for  the  perpetuation  of 
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such  Tarietj^  just  as  some  other  external  conditions 
of  an  opposite  kind  are  in*  other  cases  imfayonrable, 
and  cause  its  declension  or  -extinction.  It  is  there- 
fore a  &ir  infiwence^  that  if  the  favonrable  conditions 
were  continued^  and  the  variety  were  locally  isolated 
from  the  rest  of  the  species,  it  woold  become  a  per- 
manent type  or  species. 

Within  certain  limits  we  observe  species  ^fixed  Argument 

for  permft- 

at   the  present  day:   we  have^  in  some  instances,  nenceof 

species. 

proofs  firom  historical  monamehts  and  preserved- re- 
mains that  they  have  not  altered  within  very  liigh 
limits  of  antiquity.  Some  writers  refer,  for  example, 
to  -the  mammies  of  Egypt,  reaching  back  to  an 
interval  of  3000  years  (or,  indeed,  as  much  longer  as 
their  chronology  may  dictate);  biit,  in  fact,  we -can 
go  much  higher,  since  we  have  undoubted  evidence 
of  some  existing  species  having  remained  permanent 
daring  the  countless  ages  since  the  tertiary  deposits 
up  to  the  present  time. 

This,  however,  proves  little,  since  the  point  to  be  Pemm- 

nenceof 

explained  is,  that  associated  with  these  are  found  certain 

species  ac* 

odier  older  and  extinct  species  closely  allied  to,  but  companied 

by  changes 

different  from  those  which  now  exist;  and  the  question  ^  othd* 
is  as  to  the  relation  between  the  existing  species  and 
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its  ancient  allied  form^  or  generally  between  any 
species  existing  in  one  formation  or  period^  and 
tbe  one  analogons,  or  nearest  allied  to  it,  in  the 
next  earlier  formation  in  which  it  had  no  placet 
DUBcoity         Again^  it  is  the  fact  that  there  are  at  present 

of  imrkliig 

spedflc  dia-  nnmerous  instances  in  which  naturalists  are  at  is- 
sue as  to  what  constitutes  a  vansly  or  a  9ptda; 
and  the  very  difficulty  of  determining  whether  any 
given  character  is  or  is  not  permanent^  is  alone 
sufficient  to  show  how  little  we  ought  to  press  any 
such  principle  as  the  basis  of  a  universal  cancla- 
£on — still  less  as  partaking  of  the  character  of  a 
great  and  necessary  law  of  nature,  on  which  we  can 
satisfiEu^torily  reason  from  the  present  to  the  past,  or 
infer  the  perpetuity  of  distinctions  so  little  settled. 

The  distinctions  admitted  as  those  of  ^pedn  are 
indeed  in  some  cases  much  more  minute  than  thoie 
which,  in  other  instances,  are  conudered  to  xdA 
only  vimedes.  An  American  butterfly  (the  VaDMO 
Atalanta)  is  held  to  be  a  distinct  species,  yet  its 
characteristic  is  only  a  single  spot  on  the  wing; 
nevertheless  the  entire  black  skin  of  the  Negro 
and  the  white  of  the  European  mark  only  varieties 

In  a  report  formally  put  forth  by  the  British 
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Aflflodation,  it  is  expresdy  set  down  as  a  dsbidera- 
TUM  to  discoyer  some  snre  mode  of  distinguishing 
real  spedes  from  local  varieties.  ^^One  school^"  the 
rqporter  dbseryei^  ^^mttribvle  all  spedfic  distinctioiis 
to  the  influence  of  esEtemal  agents ;  another  r^ard 
the  most  triTial  circumstances  as  fixed;'' but  he 
leoommends  a  just  mean  as  the  preferable  view.* 

Professor  Pictet  also  enlarges  on  the  difficulty  of 
^igfa'ngnialiiTig  spocies,  and  gives  instances  of  such 
ambiguity  of  character.t 

On  this  subject  I  will  again  cite  the  authority  of 
Dr.  Carpenter :  —  ^*  The  uncertainly  of  the  limits  of 
species  is  daily  becoming  more  and  more  evident ; 
and  every  naturalist  is  aware  that  a  very  lai^ 
niunber  of  races  are  usually  considered  as  having 
a  distinct  origin^  when  tbqr  are  nothing  more  than 
permanent  varieties  of  a  common  stock."!  And  he 
^en  goes  on  to  point  out  the  course  which  the  true 
naturalist  must  take  in  the  endeavour  to  define  them 
more  precisely^  by  attending  not  merely  to  form  and 
structure,  but  to  ^  the  whole  natural  history  of  a 


*  Bntiah  Ajnodation  Beport,  1844,  p»  219.,  On  Oroitliology,  by  the 
Uite  H.  £.  StiickUuid,  Eeq. 


t  Geological  Qmurterly  Joomal,  No.  y.  p.  48. 
I  Pibu^es  of  Physiology,  Art  542. 
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reputed  species/'  to  ascertain  and  limit  its  real  cha- 
racter* But,  it  may  be  fairly  remarked,  if  such 
**  permanent  yarieties  "  present  characters  so  constant, 
the  real  bearing  of  the.  question  is  evident :  Why  may 
not  other  or  all:  '^  reputed  species "  have  once  ori- 
ginated in  the  same  way  ? 
incnawe  In        Among  the  various  considerations  necessary  to  be 

number  of  ^ 

known  taken  into  account  in  forming  a  fair  judgment  on  the 
whole:  question,  another  somewhat  material  inquiiy 
arises:  as  discoveries  and  ezpldrations  extend  and 
increase,  so  must  the  number  of  known  species 
eventually  extend  and  increase  in  an  isdmost  incal- 
culable ratio ;  and.  the  inference  clearly  is,  that  as 
new  species  are  thtis  continually  being  inserted  be- 
tween other  allied  species,  alrieady : known,  it  is 
evident  that  the  specific  diflPerences  betwedi  each 
must  tend  to  diminish  continually,  and  aU.^oeAi 
tend  -  to  be.  connected  by  more  and.  more  close 
affinities.    . 

Beai  num.        It  has .  been  stated,  oa  good. authority,  that  by  the 

ber  of 

species  in-    recent  progress  of  research  the  number  of  himsn 

finite, 

species  of  plants  and  animals  has  been  doubled  m 
some  classes,  and  qiiadrupledm  others,  within  the 
memory  of  persons  now  living:,  and,  considering  the 


J 
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number  of  new  species  constantly  reported  in  every 
fresh  exploration,  in  every  successive  number  of 
every  journal  devoted  to  natural  science,  we  cannot 
but  suppose  the  increase  to  continue  at  least  at  an 
equally  rapid  rate. 

But  while  the  number  of  s|)ecies  thus  tends  to  And  differ. 

ences  evan- 

become  infinitely  great,  the  extreme  difference  be-  escent, 
tweea  man  (let  us  suppose)  at  one  end*  .and  a 
zoophyte  at  the  other  end  of  the  scaler  is  constant 
and  finite ;  hence  tlie  average  difference  between 
any  two  species  tends  to  become  infinitely  smalL 
Multiplied  by  the  number  of  species,  it  must  still  be 
equal  to  a  Jinite  quantity ;  and  the  product  being 
yinite,  if  the  first  factor  be  infinity,  the  second  must 
be  zero* 

The  close  approximation  in  character  between   Yetsuffi- 
many  allied  species  has  led  some  philosophers  to  ticaidis- 
speeulate  on  the  real  difficulty  of  any  absolute  and 
philosophic  distinction  between  them;  for  all  jproc- 


•  Mr.  W.  J.  Hamilton  (in  his  address  to  the  Geological  Society,  1856) 
has  repreaented  this  passage  as  a  fallacious  argnment  in  support  of  traiu< 
mntalion. 

If  I  had  broQgbt  it  forward  as  nccA,  it  would  no  doubt  be  chargeable 
with  that  accusation.  But  I  think  a  reference  to  what  precedes  will  at 
once  show  that  i  do  not  adduce  Hasan  argument  in  support  of  transmu- 
tation.  The  remark  refers  entirely  to  eristing  species;  and  it  is  only 
brought  forward  as  one  of  the  general  considerations  necessary  to  the 
disciuslon  of  the  entire  question.    See  also  Appendix  No.  X. 
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tical  purposes,  indeed,  and  in  reference  to  the  existing 
state  of  knowledge,  and  any  state  which  it  may  be 
likely  for  a  long  time  to  assume,  there  is  in  general 
snfSdent  ground  of  distinction. 

The  alarm  felt  lest  the  power  of  making  specific 

distbctions  should  be  thus  done  away,  and  with  it 

all  substantial  science  of  classification  should  dis- 

appear,  is  seen  to  be  groundless  when  we  observe 

spedes  per-  that  it  is  ou  all  hands  allowed  tiiat  species  are  likely 

manent  for 

the  pmmt  to  be  as  strictiy  permanent  as  at  present  for  many 

en. 

thousands,  perhaps  millions  of  years  to  come,  pr(h 
vided  the  external  conditions  remain  the  same.  When 
the  distribution  of  continents  and  oceans,  the  eleva- 
tions of  land,  tile  direction  of  currents,  and  the  like 
circumstances,  shall  have  undergone  a  great  and 
notable  change,  influencing  the  climate  and  pro- 
ductions of  existing  lands,  and  even  presenting  new^ 
regions  for  the  diflusion  of  life,  we  might  tiien  well 
expect  that  some  existing  forms  mi^t  be  lost, 
and  that  such  a  gradual  change  of  species,  and 
eventually  even  of  whole  genera,  might  at  length 
take  place  as  would  fully  exemplify,  and  account  t(X, 
the  observed  changes  in  ancient  formations. 
^*^^  ^  Much  discussion  (as  is  well  known)  has  arisen  on 

men, 

whether       the  question  whether  the  difererU  rabies  of  men  are 
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varietiea  of  one  species,  or  distinct  tpedes:  and  it  species  or 

Tirietlcs. 

seems  to  be  at  present  the  prevailing  opinion  that 
thej*  are  varietieB  merely.*  But  the  question  how, 
by  what  steps  or  processes,  did  snch  large  and 
ftmdamental  diffsrenoes  arise?  entails  more  im- 
portant consequences  than  many,  in  their  seeal  to 
maintain  a  sin^  origin,  seem  to  perceiye.  It  is 
dear  that  these  diffarences  are  fully  as  great  as 
those  which  in  many  other  cases  are  allowed  to  con- 
stitute distinct  species. 

If  in  the  case  of  man  they  have  occurred  as  transi-  Dificoitics 

of  the  ques- 
tional varieties,  how  comes  it  that  they  have  become  ^^^^ 

so  inveterately  permanent?  And  if  those  changes 
have  all  occurred  within  the  lapse  of  a  few  thousand 
years  of  the  received  chronology,  it  cannot  with  any 
reason  be  denied  that  similar  changes  might  occur 
among  inferior  animals,  and  become  just  as  per- 
manent And  if  so,  changes  to  an  indefinitely 
greater  extent  might  occur  in  indefinite  lapse  of 
time.    If  these  changes  take  place  by  the  gradual 

*  For  «zamplei  Dr.  Pickeriiig,  after  an  eztenaiTe  inrestlffation,  con- 
dndes  that  there  are  either  devm  spedeSy  or  only  <m»t  of  the  human  race. 
Bat  upon  ftirther  examination  he  decides  in  aiToar  of  om,  and  thinks 
the  onginal  seat  of  man  was  in  Africa.  (The  Baoes  of  Men,  &&,  by 
a  Pickering,  M.D.   Lond.  1860.) 

Others  have  assigned  sue,  or  other  numbers  of  species:  the  anthor  of 
the  <*  Veatiges  "  snppoies  two  local  oentces  neoesaaiy.    (P.  220.  6th  Ed.) 
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operation  of  natural  causes,  it  would  be  preposterous 
to  deny  the  possibility  of  equal  or  greater  changes 
bj  equally  natural  causes  in  other  species  in  equal 
or  greater  periods  of  .time.  The  advocates  of  the 
fixity  of  species  would  argue  that  the  sin^e  spot  on 
a  butterfly's  wing^  which  constitutes  a  species,  never 
has  changed,  and  never  can  change,  without*  a 
miracle;  and  yet  the  vast  differences  between  a 
European  and  a  Negro  or  Australian  are  mere 
modifications  of  one  parent  stock  by  natural  causes 
in  the  lapse  of  a  few  thousand  years ! 

The  peculiar  characters  of  the  Negro  race  arc 
recorded,  as  prominently  marked  as  at  present,  in 
the  ancient  Egyptian  paintings,  which  may  go  back 
3000  years  or  more,*  Here,  then,  is  a  vanefy  whidi 
has  been  permanent  for  at  least  that  long  period; 
a  period,  too,  which  has  been  expressly  relied  oo 
by  many  to  prove  the  permanence  of  q>ecie8  by 
appeal  to  these  very  monuments.  And  then  we 
have  to  ask,  How  long  must  it  have  taken,  at  this 
rate  of  imperceptible  progress,  to  have  been  dere- 
loped  out  of  the  original  stock  ? 

*  See  Kenrick  on  Primeval  Uistory,  p.  20. 
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Another  instance  has  been  much  dwelt  apon»  the  Varieties  of 

the  dog. 

80  called  **  varieties "  of  the  dog^  presumed  to  be 
derived  (rom  a  common  stock ;  but  how  long  since, 
is  undetermined.  Yet  m  these  varieties  (in  which 
ev^i  the  form  of  the  cranium  greatlj  differs)  it 
would  be  diflScult  to  deny  that  the  distinctive  cha- 
racters are  permanent,  at  least  in  some  of  the  more 
marked  instances,  and  under  the  continuance  of  the 
same  external  conditions ;  and  that  each  race,  when 
preserved  isolated  under  such  conditions,  would 
remain  permanently  distinct 

Much  stress  has  also  been  lud  by  some  on  the  HyMda. 
asserted  sterility  of  hybrids;  though,  in  truth,  it 
aflfects  very  little  the  general  question;  while  its 
very  fimited  evidence  dependent  only  on  a  few 
isolated  iacts,  occurring  in  a  state  of  domestication, 
is  utterly  insuflBcient  for  the  foundation  of  any 
general  law.  The  cases  commonly  referred  to 
should  be  regarded  by  an  unprejudiced  mind  as 
piirobably  exceptional,  tmder  peculiar  conditions,  and 
not  to  be  dogmatised  upon,  as  involving  any  real 
and  necessary  law  of  organised  existence.  As  there 
are  limits  .beyond  which  union  will  not  take  place, 
so  within  these  there  may  very  probably  be  certain 
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limits  of  still  nearer  affinity,  beyond  which  steriliQr 
in  the  offspring  prevails,  but  which  have  not  jet 
been  determinecL  The  recurrence  to  the  original 
type  often  observed,  only  proves  that  conditions  are 
not  favourable  to  the  continuance  of  the  variety.* 
ConciuBioiu  And  of  the  very  positive  assertions  so  liberally  made 

of  this  kind 

empirical  in  these  and  the  like  cases,  it  is  to  be  observed  that 
they  are,  at  best,  merely  empirical  conclusions, 
wholly  unsupported  by  any  wide  analogies,  or  ex- 
plained by  any  known  causes  which  can  confer  on 
them  the  character  of  real  natural  principles. 

Hypotheses       Tet  the  immutability  of  species,  as  sometUng 

of  immuta- 
bility of       essential  to  their  nature  and  inherent  in  it,  has  been 
species. 

upheld  by  a  large  section  of  naturalists — and  still 
more  strenuously  by  some  who  are  not  naturalists— 
in  this  country,  with  a  degree  of  positiveness  and 
even  vehemence,  which  the  mere  negative  character 
of  the  evidence  could  never  justify,  and  which  it 
would  be  difficult  to  account  for,  so  far  as  any 
arguments  of  a  philosophical  nature  may  be  supposed 
to  influence  the  opinion. 

It  is  indeed  difficult  to  say  what  extent  of  mys- 
ticism is  not  connected  in  the  minds  of  some  with 


*  On  the  sabject  of  hybrids,  some  important  remirkswffl  be  fovndiB 
Dr.  Civpeater's  Physiology,  Art  645. 
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the  notion  of  the  immutabilitj  of  species.  Even 
such  sober  naturalists  as  MM.  Agassiz  and  Gould* 
speak  of  it  as  dependent  on  an  ''  immaterial  prin- 
ciple "  essential  to  animal  life. 

Bat  in  other  schools^  especiaUj  on  the  Continent,  opposite 
opposite  views  are  extensively  maintained,  and  pro* 
bably  gaining  ground.  In  the  case  of  plants  more 
particularlj,  it  is  simply  as  a  question  offacUf  that 
some  eminent  botanists  yiew  the  matter.  Thus  one 
of  the  most  distinguished  foreign  naturalists.  Prof. 
Schleiden  of  Jena»  after  giving  a  variety  of  illustra* 
tive  instances,  thus  sums  up  the  state  of  the  case :  -^ 

^  We  know  that  varieties  once  formed,  when  they 
have  continued  to  vegetate  under  the  same  condi* 
tions  for  several  generations,  pass  into  sub-species ; 
that  is,  into  varieties  which  may  be  propagated  with 
certainty  by  their  seeds.  How,  then,  if  the  same 
influences  which  have  called  forth  an  aberration 
from  the  original  form  of  the  plant,  continue  to  act 
in  the  same  way,  not  for  centuries  or  tens  of  cen- 
turies, but  for  ten  or  a  hundred  thousand  years, 
will  not  at  last,  as  the  variety  thus  becomes  a  sub- 

*  Prindpki  of  Zoology,  pw  48. 
2>I>  2 
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species,  so  also,  this,  become  so  permanent,  that  we 
shall  and  most  describe  it  as  a  species.**  * 

Even  in  this  country.  Dr.  lindlej  has  yentored 
to  state  not  less  alarming  fiusts  respecting  the  class 
Thallogens  (including  the  seaweeds,  fungi,  and 
lichens),  to  the  effect  that  *^in  their  simplest  forms 
all  trace  of  series  is  missing,''  and  that  their  species 
seem  all  convertible  into  each  other  under  particular 
conditions.t 

On  these  questions  I  have  much  satisfaction  in 
referring  to  the  opinions  of  Dr.  Carpenter},  put  ferth 
with  equal  candour  and  freedom  from  prejudice, 
and  with  a  union  of  caution  and  enlargement  of  yiew 
which  eminentlj  commends  them  to  the  convictioDS 
of  the  reader. 

He  observes §,  ''Our  belief  that  the  new  beings 
formed  bj  the  process  of  reproduction  always  dosely 


*  «The  Plant,"  &c  br  K.  &  Schldden,  M.D.,  Pn>femir  of  Bot^r> 
Jena.   Transl.  London.  1848.    Lect  xL  pp.  272.  290. 

t  Vegetable  Kingdom,  1846,  p.  6. 

t  A  number  of  important  examples  are  ooUeeted  by  Dr.  Cmaiff* 
"Phytjology,"  Art.  647,  648. 

I  do  not  here  profess  to  go  into  details  of  particular  instanwH  ^ 
many  such,  of  transmimtions  of  existing  species,  which  have  baea 
ooUeeied,  are  unassailable  eyideooe  as  ftr  as  they  ga  (See  for  exsaipltr 
••Vestiges,'*  p.  186.  et  §eq.  6th  Ed.)  See  also  a  paper  in  the  British  As- 
sociation Beport,  1862,  sectional  proceedings,  pL  68.,  bj  Major  UuBto, 
F.  L.  S.,  who  limits  transmatation  to  plants  of  tne  same  genua. 

§  Physiology,  Art  617. 
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resemble  the  parent  stock,  is  certainly  founded  upon 
a  limited  induction  from  observations  made  upon 
the  higher  classes  of  plants  and  animals.  Reasons 
haye  already  been  given  for  the  opinion  that  the 
same  germ  may  assume  very  dissimilar  forms  accord* 
ing  to  the  circumstances  under  which  it  is  developed: 
and  knowing,  as  we  do,  how  readily  the  simpler 
classes  of  organised  beings  are  affected  by  changes 
in  their  external  conditions,  it  is  not  di£Scult  to 
admit  the  possibility  of  their  forms  being  thus 
greatly  modified,  as  well  as  of  the  contmued  propa- 
gation of  the  varieties  thus  produced." 

As  to  the  origin  of  varieties,    it  has  been  ad-  Origin  of 

varietlet. 

mitted  by  most  physiologists  as  a  general  principle, 
that  those  peculiar  ''vital  forces '*  (of  whatever 
nature  they  may  intrinsically  be)  are  always  the  main 
acting  cause,  but  are  subject  to  modifications  from 
external  causes :  and  hence  it  is  the  preservation  or 
interruption  of  the  balance  between  these  antago- 
nist causes  which  determines  the  formation  or  the 
modification  of  the  type,  so  as  in  the  one  case  to 
keep  it  up,  in  die  other  to  produce  tfarietieB. 

Again,  anatomical  inquirers  have  chiefly  confined 
their  investigations  to  the  normal  forms  of  organised 

D  D  3 
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beings.  Aatenrieth  of  Tiibingen  seems  to  have  been 
one  of  the  first  to  dwell  upon  the  necessity  of  taking 
into  account,  in  comparatiye  anatomy,  not  merely 
the  'perfect  adalt  stmctore,  bat  all  the  varieties  of 
abMjrmal  stractore  which  are  occasionally  witnessed, 
and  to  which  the  absurd  name  of  ^'lusos  nature " 
has  been  given,  just  as  organic  fossik  were  once  as- 
cribed to  the  plastic  powers  of  nature,  or  elevations 
and  subsidences  to  mysterious  convulsions.  He  ob- 
serves, **  These  varieties  ...  are  not  haphazard  for- 
mations; they  are  the  remains  of  structure  common 
to  all  embryos ;  they  indicate  the  transitions  through 
which  man  and  all  other  animals  are  passing  from 
their  embryonic  condition  to  the  adult.'*  Should 
anything  interfere  with  this  transition,  the  forms 
persist;  and  this  constitutes  what  is  improperly 
called  a  variety,  and  supposed  to  be  something 
deviating  from  the  regular  law.  '^But  the  laws 
of  deformation  are  as  regular  as  the  laws  of  forma- 
tion. The  varieties  are  arrests  of  development;  they 
prove  the  unity  of  organisation  and  of  type  with 
which  Nature  starts  in  the  formation  of  all  that 
lives."  • 

*  QaotedbyDr.  Kiioz,«6reatAxiatomiats,*'&c.p.  59^  who  also  dtM 
many  imtapceB  of  impeaftct  developments  and  other  caaes  bearing  on  ^ 
qneition,  p.  108. 
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Such  considerations  form  a  necessarj  preliminary  causes  of 
to  any  exammation  of  the  theories  of  change  of  species  in 
species  in  the  earlier  epochs  of  oar  globe.  Cuvier 
(as  it  has  been  well  expressed)*  was  the  first  to  give 
**  a  history  of  the  earth,  not  founded  on  fables,  but  on 
tacts ; "  but  it  was  incorrectly  called  a  ''  theory  of 
the  earth ;  **  it  was  really  only  a  "  history,"  whereon 
tobnilda^theory.*' 

On  the  theory — the  philosophy  of  that  history 
— it  was  reserved  for  others  to  speculate.  The  laws 
which  regulated  the  succession  of  living  forms  in  the 
different  epochs  of  the  earth's  existence,  and  those 
higher  generalisations  which  might  tend  to  indicate 
the  physical  causes  of  those  changes,  were  the  objects 
of  inquiry  to  a  considerable  section  of  continental 
physiologists.  When  philosophers  began  to  spe- 
culate on  the  possible  causes  of  changes  of  species 
in  the  ancient  world,  it  could  hardly  be  other- 
wise, in  an  inquiry  of  so  wide  and  novel  a  cha- 
racter, than  that  the  several  hypotheses  started 
should  be  but  imperfect  in  detail ; — should  be  rather 
guesses  at  and  approaches  towards  the  truth;  and 

^  Knox,  pw  25. 
D  D   4 
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should^  eyen  ia  the  opmion  of  adher^its  to  the 
general  principle  of  some  regular  process  of  evolu- 
tion^  be  seen  to  require  revisions  and  retractations  in 
minor  particulars. 

Ouvier,  while  he  professed  a  rejection  of  all  hypo- 
thetical speculation^  appears  to  hare  been  stronglj 
prepossessed  with  one  hypothesis— that  of  the  essen- 
tial and  eternal  immutabiUty  of  species.  At  asj 
rate,  under  the  sanction  of  his  name  it  has  been  since 
maintained  by  many  of  his  followers  with  a  degree 
of  posidveness  not  easy  to  account  for  on  any  merely 
philosophical  grounds.* 
Theory  of        But  an  opposite  opinion  began  to  be  taken  up  by 

transmuta- 
tion, those   of  a   different  schod,   intimately   connected 

with  the  more  speculatiye  and  transcendental  views 

already  alluded  to. 

Connected        When  Geofiroy  and  his  coadjutors  were  engaged 

with  the        ,  .  .  .  .1 

principle      in  upholding  the  unity  of  composition  of  all  animated 

of  unity  of 

composi-      structures,  it  was  regarded  by  them  as  a  natural 
consequence  that,  as  all  the  details  which  mark  dif- 


*  Dr.  Knox,  howerer,  the  penonal  fHendof  CaTier,Bttte8  that,ttktft 
latterly,  he  was  much  inclined  to  modify  his  opinions  on  this  point,  m 
quotes  one  psasage  in  which  he  says,  **  Nous  ne  croyons  pas  m^me  ^  is 
nossibilit^  dWe  apparition  saccessive  des  formes  diTerses."— Orest  Aost 
&c  p.  44.,  also  p.  2i .    The  expression,  however,  is  perhaps  ambigaona 
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ter&it  species  were  the  mere  modifications  of 
greator  or  less  development  of  the  different  parts  of 
die.  primary  plan  common  to  them  all^  so  those 
developed  parts  had  no  essential  or  permanent  place 
in  the  nature  of  the  species.  Hence^  naturally 
arose  the  further  idea  of  the  possible  migration  or 
transition  firom  one  species  to  another^  or  rather  from 
one  species  to  a  new  modification. 

Thus  the  theory  of  '*  unity  of  oomposition  "  was, 
in  the  minds  of  many^  closely  allied  to  that  of  "  trans- 
mntadon,"  which  seemed  to  be  a  sort  of  natural 
sequel  to  it^  and  was»  among  a  large  school  of  the 
continental  naturalists,  associated  with  the  advancing 
prospects  thus  held  out  to  their  view  of  the  system 
of  nature,  and  the  attainment  of  a  more  transcen- 
dental theory  of  her  operations. 

From  the  principle  of  unity  of  composition  as  Applied  to 

past 

ap(died  to  the  existing  animal  world,  it  was  by  a  ciumges. 
natural  extension  that  this  school  of  physiologists 
were  led  to  infer  that  there  had  been  an  equally  close 
analogy  preserved  in  time,  and  that  there  had  been 
a  continuous  succession  of  the  several  species  of  the 
animal  world,  of  which  only  a  few  detached  frag- 
ments are  preserved  to  us,  as  disclosed  by  geolo- 
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gical  research:  a  succession,  as  tbej  ocmtended, 
which  took  place  in  the  natural  course  of  reprodac- 
tion  hy  continaal  small  deviations  firom  a  primitiTe 
type,  according  to  the  inflaence  of  external  con- 
ditions which  varied  from  one  epoch  to  anotheri 
yet  were  determined  alike  by  fixed  and  regulated 
laws,  from  the  present  era  backwards  into  the 
abysses  of  past  time.  They  conceived  that  in  none 
of  the  varied  forms  of  organisation  which  we  true 
has  there  been  any  new  fundamental  principle 
introduced ;  all  are  but  modifications  of  forms  noir 
existing.  Thus  throughout  all  nature,  present  and 
past,  external  forms  are  mere  accidents ;  develoiRnent 
of  parts  in  excess  or  in  defect  as  changing  causes  led 
to  such  necessity,  and  modifications  of  parts  ac- 
cording to  the  functions  required  to  be  exercised 
under  the  particular  conditions.  The  fundamental 
unity  of  principle  is  that  which  alone  is  perma- 
nent and  invariable,  and  which  admits  of  endless 
adaptations  according  to  the  varying  conditions  of 
existence. 
Theoriet  of  The  speculations  of  Lamarck  were  founded,  in  the 
first  instance,  on  observation  of  the  fact  of  tbe  near 
approximation   of  di£ferent  species.      He  contends 
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that  the  farther  our  researches  extend  the  greater 
we  find  the  difficulty  of  distinguishing  species. 
Apparent  interruptions  in  the  continuity  of  the  series 
are  continually  being  filled  up  by  new  discoveries^ 
and  what  were  supposed  broad  lines  of  separation 
effi&cedi  ''Everything,"  he  observes,  ''passes  by 
indivisible  shades  into  something  else." 

De  Maillet  (under  the  anagram  of  Telliamed)  and 
Lamarck  were  perhaps  those  who  followed  out  spe- 
culations on  the  transmutation  of  species  to  the 
greatest  extent.  Not  contenting  themselves  with 
assertmg  cautiously  the  philosophical  grounds  on 
which  the  dose  unity  of  all  organised  structure  is 
supportedi  they  pursued  their  hypothesis  into  de- 
tails of  the  most  minute,  and  often  most  extra- 
ordinary^ kind.  Lamarck's  theory,  in  particular,  in 
truth  presents  many  salient  points  easily  open  to 
attack^  and  some  which  are  readily  susceptible  of 
being  held  up  to  ridicule.  His  principle^  tliat  organ- 
isation is  the  result  of  function,  not  function  of 
organisation,  seems,  at  first  sight,  somewhat  like  a 
mystified  version  of  that  very  doctrine  of  final  causes 
to  which  many  of  his  school  so  strongly  object  At 
any  rate  his  theory  was  carried  out  to  such  unwar- 
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rantable  lengths  in  many  instances,  as  to  discredit 
even  the  more  sober  primary  assumptions  on  whidi 
it  was  founded,  in  the  eyes  of  his  opponents ;  while, 
as  might  be  expected  of  so  imaginative  a  speculatkm, 
increasing  knowledge  of  facts  has  led  to  its  abandon- 
ment, at  least  in  its  full  extent,  on  the  part  of  many 
who  yet  strenuously  uphold  the  same  broader  prin- 
ciples. Thus  Dr.  Enox*,  one  of  the  most  zealous 
supporters  of  the  principle  of  transmutation  in  this 
country,  speaks  very  slightingly  of  Lamarck,  and 
regards  his  theory  (in  its  extent  and  detail,  at  least) 
as  of  little  weight  or  authority  at  the  present  day: 
and  the  necessity  of  great  modifications  in  the  theory 
is  admitted  by  the  author  of  the  ^  yestiges."t 
Aigument        But  in  order  to  be  applicable  to  the  £Eu:ts  of  the 

fh>niaiui- 

logy*  ancient  earth,  any  process  of  transmutation  must  be 

imagined  to  extend,  not  only  to  minor  features,  but 
to  a  total  change  even  of  the  characters  which  mark 
whole  species  and  genera,  so  that  entire  classes  and 
orders  may  in  the  course  of  indefinite  progressioo 
disappear,  and  be  replaced  by  others  of  a  diffiBrent 
kind.    Lamarck  endeavoured  to  support  his  tbeoiy 

*Kiioz,p.72.  tye8tigMbP.14aSttSd. 
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bj  addacing  instances  actoallj  occurring  within  onr 
experience^  of  slight  variations  in  species;  bat  of 
more  extensive  changes  confessedlj  none  conld  be 
adduced  from  existing  facts.  Yet  it  was  argued  in 
such  cases  we  must  bear  in  mind  the  necessity  for 
tlie  introduction  of  another  important  element — ihi  influence  of 
ir^henoe  of  time.  Thus  the  allegation  of  actual  in-* 
stances  of  slight  changes  in  finite  times  is  unanswer- 
able as  far  as  it  goes;  but  the  absence  of  such 
evidence  for  greater  changes  in  finiie  times  is  no 
argument  for  their  non-occurrence  in  iniefifdtdy  ear- 
tended  duration. 

As  in  general,  from  connecting  the  conceptions  of 
physical  causes  with  that  of  immense  duration  of 
time,  we  obtain  a  very  different  view  of  the  magni- 
tude of  the  effects  the j  may  produce ;  so  the  con- 
tinental school  of  transmutation  regard  all  differences 
in  the  succession  of  species  of  past  existence  as 
rather  of  a  chronological  than  of  an  essentially 
physiological  kind,  due  to  the  lapse  of  time  rather 
than  the  introduction  of  new  physiological  elements. 
Thus,  De  Blainville  says  that  ^'species  mark  an 
epoch  in  time,  not  a  distinction  in  animal  nature."* 

*  Knox,  p.  207. 
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Opposite  But  a  large  sectaon  of  geologbts  and  physiolo^fs^ 

views  of 

aomegeo.  inclndiiig  many  names  of  the  highest  distinction, 
natuniiBta.  j^yQ  jj^^^  strongly  opposed  to  all  speculative  theories 
as  to  the  probable  origin  of  those  changes  in  species 
which  geology  discloses.  This,  in  many  instances, 
has  been  the  result  simply  of  a  ri^d — perhaps  ov^ 
rigid — adherence  to  the  rule  of  appealing  U>  fad» 
only,  and  allowing  of  no  hypothesis ;  a  role  which, 
however  strictly  inductive,  if  carried  to  an  extreme 
would  defeat  the  grand  purpose  of  induction;  and 
partly  from  imagining  that,  because  the  precise 
theory  of  development  from  lower  to  higher  forms 
is  untenable,  therefore  all  hypotheses  of  the  same 
kind  are  inadmissible. 

Professor  Pictet*  denies  the  transmutation  theory, 
on  the  ground  that  to  produce  such  changes  the 
**  powers  of  nature  "  must  be  supposed  to  have  beoi 
much  greater  in  the  earlier  periods  than  we  now  find 
them  to  be ;  not  allowing,  apparently,  for  the  indefi- 
nitely long  time  they  had  to  work  in ;  and,  in  opposi- 
tion, he  is  disposed  to  maintain  a  series  of  suddea 
introductions  of  new  species,  which  would  imply 

*  Geological  Quarterly  Joamal,  No.  V.  pp^  58. 66. 
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powers  greater  still :  though  he  afterwards  seems  not 

to  consider  this  as  quite  satisfactory. 

Professor  Sedgwick,  while   he  upholds  the  pro^ 

greuive  scale  of  organisation  in  past  epochs,  jet  ear* 

nestlj  repudiates  the  development  theory,  maintaining 

that  the  changes  of  form  *^  mark  a  gradual  evolution 

of  creative  power,  manifested  by  a  gradual  ascent 

towards  a  higher  type  of  being.  •  •  •  •  But  the  ele* 

vation  of  the  fauna  of  successive  periods  was  not 

made  by  transmutation,  but  by  creative  additions."* 

But  the  question  is  as  to  the  nature  and  law  of  Beai  qnes- 

tionof 

those   additions,   and  in    what  particular  sense   or  creation  of 

newqpedea. 

manner  they  were  "  creative ;  ^  whether  they  were 

not  made  according  to  some  determinate  law,  and  in 
some  fixed  relation  to  those  which  preceded  them  or 
were  most  nearly  allied  to  them.  The  question  is 
one  demanding  calm  and  patient  philosophical  ana- 
lysis, and  will  be  the  more  fitly  and  worthily  dis- 
cussed the  more  expanded  and  generalised  the  views 
adopted  of  geological  and  cosmogonical  order  and 
progress,  the  more  firee  the  inquirer  may  be  from 
bias  and  prepossession  of  other  kinds. 

*  See  "StiidiM  of  Gunbridgep"  5th  Ed.  Introdiwtioii,  pp.  44. 154. 216. 
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Meaning  of       The  term  <* creation"  indeed,  especially  as  re- 
the  twin,  '^ 

spects  new  species,  seems  now,  bj  common  coDsent, 

to  be  adopted  among  geologists  as  a  mere  term  of 

convenience,  to  signify  simply  the  fact  of  origination 

of  a  particnlar   form  of  animal   or  vegetable  Vh, 

without  implying  anything  as  to  the  predee  mode  d 

snch  origination — as  simply  involving  the  assertion 

that  a  period  can  be  assigned  at  which  that  spm» 

appears,  and  before  which  we  have  no  evidenoe  of 

its  appearance.     In  this  sense  there  can  be  no  ob> 

jection  to  its  nse,  but  it  should  be  carefully  goarded 

against  possible  misapplication* 

Dr.    Knox    observes,  ^  It  was    the    opinion  of 

Geoffiroy  that  there  never  had  been  but  one  cresr 

tion:  this  (he  adds)  is  also  my  own  opinion.    I 

believe  all  animals  to  be  descended  finom  primitive 

forms  of  life  forming  an  integral  part  of  the  globe 

itself,  and  that  the  successive  varieties  of  animals 

and  plants  which  the  dissection  of  the  strata  of  ibe 

earth  clearly  sets  forth  are  due  to  the  occurrence  of 

geological  epochs,  of  the  power  of  which  we  cannot 

form  any  true  conception.''  *    This  might  seem  like 

*  Knox,  p.  109. 
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a  leaning  to  the  convalsionist  theory,  were  it  not 
more  clearly  explained  in  the  following  passage :  — 

'^We  know  not,  then,  the  cause  of  the  specific 
and  generic  differences  in  animals,  nor  why  such 
differences  continue  fixed  for  a  period  —  the  historic 
period,  for  example;  they  depend,  no  doubt,  on 
secondary  laws,  which  some  future  Newton  may 
discover."* 

The  subject  of  Professor  Owen's  investigation, 
before  referred  to,  acquires  a  higher  interest  when 
viewed  in  reference  to  the  question  of  the  pro- 
gression of  animal  forms  in  past  epochs  of  our 
globe ;  and  to  this  view  he  has  pointed  f  as  appear- 
ing to  assign  a  certain  conformity  in  the  order  of 
ancient  existence  with  that  of  development  of  the 
archetype,  as  indicated  by  these  anatomical  re- 
searches. Professor  Owen,  however,  is  specially 
desirous  to  be  understood  as  applying  his  conclusions 
solely  to  the  order  and  Idvs  of  succession,  without 
any  attempt  to  assign  a  cotiae  or  ix)  trace  its  origin. 
But,   though   anxiously  dbclaiming  the  charge  of  Change  of 

Ibmu  by 
being  supposed  in  the  slightest  degree  to  support  regular 

laws* 

*  Enoxt  p.  109.  t  On  Limbic  p.  86. 
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the  development  theory^  he  nevertheless  expresses 
himself  in  the  most  guarded  and  stricdj  philoso- 
phical language  in  reference  to  the  possible  modes 
of  explaining  past  changes  of  species,  and  proposes  no 
opposite  hypothesis  of  '^creations**: — "To  what 
actual  or  secondary  causes  the  orderly  succession 
and  progression  of  such  organic  phenomena  may 
have  been  committed  we  are  as  yet  ignorant.**  *  I 
would  only  venture  to  add,  that  it  must  have  been 
committed  to  some  regularly-ordained  causes  is  surely 
the  verdict  of  all  inductive  philosophy. 

Sir  C.  Lyell,  though  strongly  opposing  Lamarck's 
theory  of  development,  yet  freely  admits,  in  a  geo- 
logical point  of  view,  that  **  If  the  doctrine  of 
changes  operating  in  an  indefinite  lapse  of  time  be 
tenable,  we  are  at  once  presented  with  a  principle  of 
incessant  change  in  the  organic  world,  and  no  d^ree 
of  dissimilarity  in  the  plants  and  animals  which  may 
formerly  have  existed,  and  are  found  fossil,  would 
entitle  us  to  conclude  that  they  may  not  have  been 
the  prototypes  and  progenitors  of  the  species  now 
Uving."t 

«  On  LimlM,  p.  86.  ^  Ftindplea^QwAogyf^biS^ 
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Thongh  the  precise  idea  of  development  in  one 
simple  series,  from  the  lowest  to  the  highest  forms, 
be  clearly  untenable,  yet  in  what  sense  some  regular 
evolution  of  snccessive  forms  may  be  admissible  has 
been  here  discussed,  and  with  a  sufficient  result,  if 
it  be  only  allowed  to  be  so  far  conceivable  as  that 
no  sudden  interruptions  of  natural  order  are  neces- 
sary to  be  resorted  to  in  order  to  explain  the  phe- 
nomena. 

Nor  is  the  question  of  non-progression  without  a 

bearing  on  this  point ;  since  the  narrower  the  limits 

of  real  variation  of  species  in  different  epochs,  the 

less  difficult  would  be  the  application  of  any  theory 

to  account  for  them. 

We  may  here  properly  advert  to  another  point  l-^*! 

finmas  and 

closely  related  to  the  question  of  the  origin  of  ^"8- 
species — the  consideration  of  the  different  faunae 
and  fioTOi  eharojcAermng  different  districts  of  the 
earth*  These,  as  is  well  known,  are  in  many  in- 
stances strikingly  distinct,  even  in  regions  situated 
near  each  other,  and  as  remarkably  similar  in  some 
other  regions  separated  by  intervening  seas.  In 
certain  cases,  too,  we  have  a  singular  parallel  and 
corresponding  series  of  species  in  two  different  regions 

BE  s 
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or  continents,  thoogh  no  species  are  the  same  in 
both. 

Hence  naturalists  have  come  to  the  conclnsion 
that  these  respective  systems  of  species  must  hare 
been  thus  originally  constitated  by  distinct  origina- 
tion peculiar  to  their  respective  localities.  Thus, 
MM.  Agassiz  and  Oould  observe^ — ^^  There  is  only 
one  way  to  account  for  the  distribution  of  animals 
as  we  find  them ;  namely,  to  suppose  that  they  are 
(mtochthonoi — that  is  to  say,  originated  like  plants 
on  the  soil  where  they  are  found."  * 
Theory  of        But  this  view  has  been  carried  out  in  a  more 

specific 

centret.  precise  form  by  the  late  Professor  E.  Forbes,  in  his 
theory  of  "  Specific  Centres,**  or  *'  Centres  of  Crea- 
tion." This  is  founded  on  the  general  fact,  authen- 
ticated by  accumulated  comparative  observations 
(after  allowing  for  some  apparent  exceptions),  that 
numerous  regions  and  districts  of  the  earth  are  well 
marked  out,  each  characterised  by  a  flora  and  a 
fauna  on  the  whole  peculiar  to  itself*  A  given 
species  (for  example)  is  found  to  be  peculiar  to  a 
certain  district ;  the  numbers  of  its  individuals  di- 

*  Principles  of  Zoology,  p.  179. 
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miiiish  as  we  ascend  to  a  particular  point  of  geolo- 
gical time  (subsequent,  of  course^  to  the  eocene 
period);  they  also  diminish  at  greater  distances 
ronnd  a  particular  locality.  Hence  we  recognise  a ' 
single  point  of  origin,  both  in  space  and  in  time,  for 
that  species :  thb  is  termed  a  '*  specific  centre." 

Again,  in  many  instances,  such  points  of  origin 
for  many  distinct  species  occur  near  together,  in 
local  position,  in  the  district  characterised  by  those 
species ;  hence  it  is  argued  that  at  such  points  those 
species  must  have  originated  fi^m  an  individual  or 
pair  (as  the  case  may  be),  respectively  the  *'  proto- 
type" or  '^ protoplast"  of  each  such  species,  from 
which  that  species,  marked  by  constant  specific  cha- 
racters, has  been  derived  in  the  ordinary  course  of 
propagation.  It  is,  however,  distinctly  admitted  by 
the  author,  that  in  what  way  that  prototype  was 
formed  or  produced  toe  know  not :  hence,  then,  and 
in  this  sense,  such  spots  are  termed  <' centres  of 
creation." 

And  as  this  applies  to  existing  species,  so,  the 
author  argues,  by  analogy  (as  all  organised  life  is 
part  of  a    uniform    connected    system),   we    may 

S  B    3 
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fairlj  suppose  it   true  of  extinct  faunas  and  floras 
also.* 
Bearing  on       As  to  the  bearing  of  these  speculations   on  the 

develop- 
ment, question  of  development  or  transmutation,  it  is  to 

be  observed  that  the  only  point  of  the  theory  of 
specific  centres  which  bears  at  all  on  the  question 
is  the  descent  of  local  species  from  a  prototype  of  the 
same  identical  specific  characters.  The  author  ex* 
pressly  says, —  *^We  have  no  experience  of  the 
individuals  of  any  species  being  produced  otherwise 
than  from  individuals  of  its  own  kind" — which  is, 
in  fact,  simply  camming  the  whole  question  at  issue. 
But  if  the  descent  of  the  species,  unaltered  through  all 
time,  were  granted,  the  question  would  still  remain 
open  as  to  the  first  origin  of  the  ''protoplast," 
whether  one  or  many. 

It  is,  however,  contended  that  distinct  centres  of 
origin  are  inconsistent  with  that  view  of  develop- 
ment which  traces  all  species  to  one  common  origin. 
But  I  am  unable  to  see  in  what  way  it  would  follow 


*  Of  this  tbeoiy  ▼arioos  details  have  been  published  by  its  lanMDted 
author:  bat  I  am  happy  to  be  able  to  present  the  reader  with  aooo- 
densed  abstract  of  its  leading  principles  m>m  his  own  pen,  with  which 
he  kindly  fturnidied  me,  and  which  will  now  aoq[aire^a  pecnliar  Talus 
and  interest.    (See  Appendix,  No.  viii) 
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that  the  earliest  forms  of  a  given  existing  species^  in 
a  particular  locality,  were  not  modified  forms  of 
other  species  previously  existing  there ;  or  on  what 
grounds  it  could  be  inferred  that  these,  in  their  turn, 
had  not  been  modified  from  earlier  forms ;  or  these 
again,  in  still  more  remote  epochs,  derived  from  one 
common  source. 

Thus,  on    the   whole,   the    theory  of  ^^  specific  Merely  as 

i.  .       -         ,1      1  t.    1  ,       to  locality, 

centres  of  creation  "  really  bears  very  httle  on  the 
question  of  development;  it  merely  shows  that 
whatever  reasoning  (on  that  theory)  may  be  applied 
to  the  origin  of  species  in  general,  must  be  restricted 
to  their  origination  ui  or  near  a  certain  locality ;  in 
all  other  respects  the  argument,  whether  for  or 
against  transmutation,  remains  just  where  it  stood, 
without  reference  to  the  theory  of  centres. 

Still  less  do  these  facts  of  corresponding  series  of 
species  in  different  continents  or  large  districts  of  the 
earth  affect  the  question  of  transmutation,  since  with- 
in each  district  such  succession  might  have  gone  on 
separately  from  two  parallel  species  now  extinct.  It 
is  even  possible  that  the  more  remote  progenitor- 
species  in  the  two  districts  might  have  been  more 
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nearly  allied^  the  diyergencj  increasing  with  each 
successive  step. 
Conclusion.       On  the  whole^  then,  comparing  the  limited  extent 
"^S"****     and  purely  empirical  nature  of  our  knowledge  of 
^"^        species  in  the  existing  state  of  things,  with  the  pod- 
tive  evidence  of  past  changes,  it  would  seem  that 
the  more  correct  statemeiut  of  the  general  fact  would 
be  simply  that  species  (witkin  certain  Kmits  of  devia- 
lion)  are  permanent  during  very  long  periods,    bvt 
beyond  those  periods  a  change^  m  some  sense,  occurs, 
and  this  bears  some  relation  to  changes  of  external 
conditions.     But  under  the  same  change  of  condi- 
tions one  species  may  be  highly  susceptible  of,  and 
sensitive    to,  the  influence  of  that  change,   while 
another  may  be  insensible  to  it     Thus  one  may 
remain    permanent,   while   another    may   undergo 
change,  or  be  exterminated. 

The  real  Xhe  onlv  question  is  as  to  the  sense  in  which  such 

alternative  "^  ^ 

change  of  species  is  to  be  understood, — whether  indivi- 
duals, naturally  produced  from  parents,  were  modified 
by  successive  variations  of  parts,  in  any  stage  of  early 
growth  or  rudimental  development,  until,  in  one  or 
more  generations,  the  whole  species  became  in  fact  a 
different  one;    or  whether  we  are  to   believe  that 
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the  whole  race  perished  without  reprodacing  itself, 
while,  even  during  its  continuance,  independent  of  it, 
another  new  race,  or  other  new  individuals  (by 
whatever  means),  came  into  existence  of  a  nature 
doselj  allied  to  the  last,  and  differing  often  hj  the 
slightest  shades,  jet  unconnected  with  them  by  descent ; 
whether  there  was  a  continuation  and  propagation  of 
the  eameprindph  of  vitality  (in  whatever  germ  it  may 
be  imagined  to  have  been  conveyed),  or  whether  a 
n^io  principle  or  germ  originated  independently  of 
any  preceding, oti^ of  ito  existing  tnorganic  dements;  to 
which  the  principle  of  vitality  (in  whatever  it  may 
consist)  was  superadded  in  some  way  as  yet  unknown. 
And  if  it  be  alleged  that  even  in  the  newer 
formations  there  are  some  instances  in  which  the  new 
species  have  little  or  no  analogy  or  resemblance 
with  the  preceding,  and  therefore  cannot  be  de- 
scendants or  modifications  £rom  them,  these  are 
merely  cases  of  those  apparent  gaps  or  interrup- 
tions of  series  which  have  been  already  so  much 
discussed,  and  which  on  broad  principles  we  may 
be  assured  cannot  be  any  real  violations  of 
continuity.  After  all,  we  cannot  by  any  means 
pretend  to  limit  modifications  of  varieties  to  the 
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Organisa- 
tloD  out  of 
iDorganlc 
matter. 


narrow  boundaries  of  differences  observed  in  the 
momentarj  period  to  which  our  observation  ez- 
tends.* 

Speaking  of  the  opinion  of  the  formation  of  organ- 
ised beings  out  of  their  inorganic  elements.  Dr.  Car- 
penter observes — ''It  has  been  nutintained  bj 
many  philosophers  who  have  x^arded  all  matter  as, 
in  some  sort,  animated;  and,  although  it  has  been 
principally  urged  in  reference  to  the  lowest  class  of 
beings,  it  does  not  seem  possible  to  limit  its  applies* 
tion  if  it  he  reaUy  ooZul  •  •  .  •  Some  naturalists  of 
the  present  day  are  disposed  to  admit  this  also,  and 
to  account  for  the  changes  in  the  races  of  plants  and 
animals  which  geological  researches  reveaL^f  In  a 
note  he  adds  —  **  Such  a  doctrine  is  impossible  to 
refute  otherwise  than  by  an  appeal  to  facts.    No 


*  I  have  inserted  a  few  eeDtences  in  this  place  in  order  to  meet  one  of 
the  critidsma  of  Mr.  W.  J.  Hamilton,  in  his  Addreae  to  the  Geokgical 
Society,  1856,  n.  cxvL  As  to  what  he  adds  respecting  the  vital  prin- 
ciple, that  is  altogether  a  matter  of  upmkm  with  which  I  do  not  meddle. 
All  I  contend  for  is  the  general  principle,  that  in  to  far  at  it  ii  a 
matter  of  sdenHfic  inquiry,  it  must  evidently  he  referable  to  phyaicsl 


The  snperaddition  of  the  vital  principle  to  an  organised  matsrisl 
atnictoie  fitted  for  its  reception,  mar  be  open  to  yariety  of  theory  as  to 
its  origin ;  bat  I  think  the  extension  of  soond  analogy  can  only  lead 
ns  to  r^^d  it  as  lust  as  much  a  result  of  some  unknown  combinstiflM 
of  regnuur  physical  conditions  as  any  other  natural  phenomeooo:  if 
any  one  wish  to  contemplate  it  in  any  other  light,  he  passes  out  of  the 
region  of  seteiiee  into  that  of  nursteyy. 

t  Art.  616. 
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such  new  creations  are  known  to  us  at  the  present 
time;  and  therefore  it  can  onlj  be  argaed  from 
analogy  that  they  ever  existed.  We  may  believe 
that  there  exists  in  all  matter  a  tendency  to  become 
organised,  without  relinquishing  the  doctrine  that 
for  the  maintenance  of  such  tendency  a  previously 
existing  organism  is  required,  to  collect  and  unite 
the  scattered  elements  by  the  powers  with  which  it 
alone  is  endowed.  •  •  •  •  That  species  have  in  all 
ages  of  the  globe  maintained  their  present  uniformity 
and  narrow  limits  of  variation  the  author  is  not  dis- 
posed to  assert ;  and  he  thinks  that  many  facts  tend 
to  prove  the  relaxation,  at  former  epochs,  of  the  strict- 
ness of  the  laws  which  are  at  present  regarded  as 
governing  their  modification  and  reproduction.'' 

The  temperate  and  candid  tone  of  these  remarks 
ofiers  a  very  satisfactory  contrast  to  the  one-sided 
and  peremptory  dogmatism  we  too  often  encounter 
on  this  subject.  But  it  may  be  asked,  is  any 
^ rdaxaiUm'^  in  former  epochs  necessary  to  be  sup- 
posed, when  we  simply  take  into  account  the  enor- 
mous and  inconceivable  length  of  time  implied  in 
such  periods  ?  Do  we  require  anything  more  than 
the  strict  observance  of  the  very  same  laws  of  slight 
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changes  of  fonns  accompanying  corresponding  changes 

of  condition,  acting  through  periods  of  incalcolaUe 

length? 

spoDt*-  What  has  been  termed  "  spontaneous  generation  " 

neous  gene- 
ration,        has  been,  as  is  well  known,  very  generally  rejected 

by  modem  physiologists,  who* adhere  to  the  dogma 
''omnia  ex  ovo."  Yet  there  have  not  been  wanting 
some  who  have  advocated  the  opposite  view.  Ex- 
periments in  which  the  production  of  some  of  the 
lower  forms  of  animal  life  have  been  prevented  by 
the  strict  exclusion  of  the  atmosphere,  it  has  been 
well  argued,  are  not  conclusive,  because  the  pre- 
sence of  the  atmosphere  may  obviously  be  necessary 
in  other  ways  than  as  transporting  ova  or  seeds. 

The  case  of  Entozoa  has  been  philosophically 
viewed  by  some  as  more  probably  a  case  of  de- 
velopment from  physical  conditions*,  while  the  in- 
credible marvels  resorted  to  in  supposing  an 
universal  dissemination  of  the  seeds  of  plants  and 
ova  of  animals,  tend  to  throw  discredit  on  the  doc- 
trine altogether  rather  than  facilitate  the  explanation. 

But  there  is  a  question  bearing  on  the  whole 

*  See  Art  Zooph)rte,  Encydop.  Britt,  7th  Ed. 
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inqxiirj  which  does  not  seem  to  have  been  sujBSciently 
attended  to^  tIz.,  what  in  fact  is  the  original  germ 
or  element  which  constitutes  the  essential  principle  of 
a  seed  or  ovam  ?  It  becomes  a  qnestion  of  degree. 
The  oYum  from  the  parent*stock  is  not  complete  at 
first.  If  it  commence  as  a  simple  cell^  afterwards 
modified  and  perfected^  whj  may  not  the  same 
process  take  place  mider  other  circomstances  ?  We 
do  not  jet  know  how  elementary  is  the  first  rudi- 
ment which  may  develop  into  a  seed^  or  ovum, 
or  what  determines  it  to  become  one,  or  why  the 
process  might  not  go  on  without  the  presence  of  the 
parent  plant  or  animal 

But  while  on  these  points  we  have  confessedly  no  Legitimaf 

coi^ectur 
positive  evidence^  it  is    fairly  open  to  conjecture,  frompri- 

moituiu 

whether  the  views  now  universally  adopted  by  the  unitf  of 

ttnicture. 
most  enlightened  physiologists,  of  the  great  prmciple 

of  the  unity  of  primordial  structure  of  all  species  may 

not  be  peculiarly  suggestive  with  reference  to  such 

questions  as  those  now  before  us. 

We  have  already  considered  that  grand  fact  on 

which  the  whole  theory  of  unity  of  composition  is 

based,  —  the  existence  of  a  stage  in  the  early  evolution 

of  every  class  and  order,  during  which  a  community 
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of  fonn  belongs  to  them  alL  At  this  stage  there 
exists  no  di£Perence  between  them ;  and  out  of  this 
primitive  common  germ  or  rudiment  any  one  of  the 
more  distinct  specific  forms  might,  as  &r  as  we  know, 
be  eqaallj  produced,  provided  the  detertninvng  causes 
for  that  particular  modification  were  present  Of  the 
nature  of  those  specific  determining  causes  nothing 
whatever  is  at  present  known.  It  is  therefore 
clearly  impossible  to  saj  how  far  great  changes  of 
condition  in  external  agents,  or  equally  great  changes 
as  slowly  and  gradually  advancing  in  the  more 
hidden  internal  agencies  of  the  animal  economy, 
might  not  in  past  ages  have  operated  to  determine 
successive  changes  in  the  evolution  of  germs,  ori- 
ginally the  same,  into  great  varieties  of  organisa- 
tion. 


4S1 


§  rCL— GENERAL  CONSIDERATIONS  ARISING 
OUT  OF  THE  PRECEDING  EVIDENCE. 


Th£  questions  to  which  the  preceding  observations  Analysis  of 

fheresMm- 
refer  have  been  the  subject  of  much  vague  specula-  ing  ibonded 

on  the  foi^ 

tion  and  vehement  controversy.  But  in  the  present  Ro<Dg  «^- 
discussion,  equally  desirous  of  avoiding  the  one,  and 
deprecating  the  other,  I  wish  to  take  a  perfectly  un- 
biassed and  dispassionate  view  of  the  real  tenour 
of  the  evidence;  and  more  especially  to  analyse 
certain  arguments  often  brought  forward,  and  re- 
garded as  based  on  indisputable  principles,  which 
nevertheless  appear  to  me  involved  in  considerable 
donbt  and  fallacy.  And  though,  in  some  instances, 
they  boast  the  sanction  of  names  eminent  in  physi- 
ology and  geology,  yet  the  question  is  rather  one  of 
general  principles  of  reasoning  than  of  precise  scien- 
tific details ;  and  thus,  without  pretending  to  impugn 
their  science,  I  venture  to  call  in  question  their  logic 

In  the  first  place,  then,  the  belief  in  ike  essential  Aigumeat 

for  ImniU" 

and  inherent  immutability  of  species,  not  only  in  the  tiOiOitj  of 
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spedesfrom  present  state  of  things^  but  as  an  eternal  law  of 
pennanence 

of  natoni  Nature,  extending  backward  through  all  the  count- 
less  ages  of  the  ancient  earth,  has  been  upheld  con- 
fessedlj  on  the  limited  experience  of  modem  observa- 
tion, but  thence  extended  bj  analogy  in  the  same 
way  (it  is  alleged)  sa  inthe  case  of  other  great  natu- 
ral laws. 

But  dif-  This  argument,  however,  appears  to  me  altogether 

ference  in 

evidence,  unfounded.  Of  the  operation  of  other  great  natural 
laws,  through  all  the  series  of  past  ages,  we  hone  dh 
rect  evidence.  The  laws  of  gravitation,  heat,  light, 
equilibrium,  and  the  like,  present  positive  proof  of 
their  influence  in  the  records  preserved  to  us  throagh 
all  geological  time ;  whereas  of  the  permanence  of 
species  in  those  past  epochs,  except  within  certun 
limits  of  particular  formations,  we  have  no  etAdence 
whatever :  on  the  contrary,  the  apparent  phenomena 
(to  say  the  least)  are  all  opposed  to  it ;  and  it  is  the 
veiy  question  at  issue,  whether  those  perpetaal 
changes  in  species  which  we  observe,  are  to  be  con- 
sidered real  gradual  variations  in  the  development  of 
organisation,  or  to  be  explained  in  any  difierent 
way. 

Mechanical       Again,  in  regard  to  the  mechanical  laws  of  the 
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inarganie  worlds  reasons  can  be  assigned^  and  calca-   laws  proved 

by  prin- 

lation  appealed  to ;  whereas,  in  regard  to  organic  life,  dpies; 

these  only 

the  conclasioDS,  such  as  thej  are,  are  whollj  empiric  empirical. 
eaL 

The  case  is  bj  no  jneans  analogoos  (as  some  seem 
to  sappose)  with  that  of  the  planetary  perturbations. 
Thej  would  argue  that,  as  the  law  of  elliptic  motion 
has  held  good,  subject  to  those  small  deviations, 
through  all  the  past  existence  of  the  system,  so  the 
permanence  of  species  must  have  held  good,  allow- 
log  for  like  small  deviadons  firom  type  in  occasional 
varieties.  But  the  cases  are  obviously  not  parallel : 
in  the  former,  the  perturbations  are  all  parts  an4 
consequences  of  the  same  principle  and  law  of  gra- 
vitation, perfectly  understood  and  demonstrated  by 
calculation  to  be  in  long  periods  perpetually  com- 
pensated, so  as  to  preserve  the  system.  In  the  other 
case,  the  law  (if  it  were  such),  is  merely  empirical : 
we  know  of  no  principle  or  reason  for  it.  The  devia- 
tions are  no  part  of  it,  or  consequence  from  it ;  nor 
can  their  extent  be  predicted.  We  know  nothing  of 
any  causes  acting,  nor  of  any  conditions  which  confer 
on  it  the  character  of  necessity. 

Again :  the  utmost  extent  of  proof  which  can  bo 
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adduced  in  support  of  a  permanence    of   species 

Dependent "  amounts  to  this,  —  that  they  are  permanent  90  long  as 

on  certain 

cdnditions.    Bome  peculiar  external  conditions  remain  the  same.     If 

those  conditions  were  materially  altered^  no  present 

experience  will  enable  us  to  predict  the  result.     In 

past  epochs  we  know  that  the  conditions  were  re« 

peatedlj  altered ;  and  we  know  that  certain  changes 

of  species  accompanied  the  altered  conditions.     Now, 

the  stability  even  of  the  planetary  system  is  constant 

only  as  long  as  the  same  conditions  remain.     Let 

them  be  altered  in  the  slightest  particular, — let  a 

period,  an  eccentricity,   or  an  inclination,  of  one 

orbit,  be  changed,  and  the  whole  stability  vanishes. 

Within  the  limits  of  the  existing  period  we  observe 

a  permanence  of  species,  just  as  much  as  we  find 

evidence  of  it  toithin  Uke  limits  in  ancient  periods  of 

the  earth's  history ;  Ifot  beyond  such  limits  of  time, 

and  the  influence  of  certun  conditions  accompanying 

those  changes,  and  differently  affecting  the  seyeral 

species,  we  have  no  such  evidence  in  the  one  case, 

and  direct  apparent  evidence  to  the  contrary  in  tke 

other. 

Atgnment        But,  secondly,  the  chief  argument  always  is,  that 

^^^^riaMft.    ^®  ^*^®  "  "^  experience  of  such  a  thing  ^  as  change 
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of  spedes ;  —  that  it  is  an  arbitrary  supposition  *'  op<- 
posed  to  all  experience;**  and  the  like.  Now  the 
argoment  of  ^conformity  to  experience^  is  beyond 
question  the  very  basis  of  all  induction,  but  it 
requires  some  caution  in  its  application.  And  on  ex<i 
amining  the  argument,  as  here  applied,  we  shall  find 
that  there  is  a  fallacy  latent  in  the  use  of  the 
expression  *'we  have  no  experience  of  such  a 
thing."  We  may  illustrate  this  by  a  &miliar  ex- 
ample. 

We  have  ^'  no  experience  ^  of  the  formation  of  Example 

from  tht 

coaL     Yet  in  past  epochs  we  know  it  occurred  ;  and  formatioQ 

of  oool. 
it  is  accounted  for  by  known  and  existing  causes. 

The  submergence  of  forests,  —  the  accumulation  of 

Tegetable  matter,  —  the  compression  of  materials  by 

superincumbent  masses,  whether  solid  or  fluid,  — are 

known  natural  causes,  which  do,  or  might,  occur 

within  our  experience  or  that  of  history.     But  for 

the  consolidation  of  those  beds  of  vegetable  matter, 

and  their  conversion  into  coal,  the  essential  condition 

has  been  the  influence  of  immense  duration  and  vast 

periods  of  past  time;  and  of  this,  undeniably,  we 

can  have  '^  no  experience.'* 

To  apply  this  remark  to  the  question  of  organic  J^^ 

r  r  S 


436      PHILOSOPHY  OF  CHSATIOK.      [EssAT  Ul.  §  nx. 

time  essen-   changes :  It  is  alleged  we  have  no  experience  o/euA  a. 
chaDRcs  of    ^ig^g  Qg  a  change  ofepedes ;  but  we  have  experience 

species* 

of  the  present  nnifonnity  of  species  mtject  to  sUghL 
cm2  oecananal  deviaiume.  This  is  a  known  cause 
now  acting.  To  how  great  an  extent  these  succes- 
sire  deyiations  might  be  carried  in  imm^ise  periods 
of  past  time  under  changing  external  conditions^  we 
know  not. 

Thus  &is  known  cansei  like  that  of  the  snbmer- 
g^ice  of  yegetable  masses^  conjoined  with  the  inflnence 
of  incalculably  vast  periods  of  poet  Hme^  hat  be 
fully  competent  to  give  results  as  remote  firom  those 
now  every  day  seen,  as  the  formation  of  coal  has  been 
from  what  takes  place  in  any  submerged  forest  or 
aocumulaticm  of  vegetable  matter  in  recent  times. 
Correct  Thus    the    mtOabSity   of  tpedea  in    past   epochs 

statement 

of  the  case,  would  not  be  a  case  impugning  the  doctrine  of  the 
mmutabiUty  of  natural  laws,  or  the  appeal  to  e:qpe* 
rience  of  established  physical  causes  in  accounting 
for  past  changes ;  because  the  very  nature  of  the 
case  eeeentiaUy  involves  oAer  ei$ments  than  any  now 
entering  into  our  consideration.  General  experienee 
must  be  understood  to  include  more  dian  presetU 
every-day  experience ;  and  the  advocates  of  transmu* 
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tation  do  not  assert  it  absolutely,  bat  onlj  in  tn- 
df/biUebf  long  periodM  of  tirnie.  They  do  not  maintain 
that  it  occors  nnder  existing  conditions^  bat  only 
under  great  and  peculiar  changes  of  condition.  Any 
fair  and  correct  statement  of  the  case,  then,  most 
indnde  these  qualifications.  We  cannot  say  that  toe 
have  no  experience  of  a  change  of  species  in  a  due  length 
of  time,  and  under  adequate  and  appropriate  changes 
of  external  eondUion. 

Thirdly,  closely  connected  with  the  last  argument,  want  or 

czperienoe 

there   is    another    consideration    equally    materiaL  noaixu- 

meDtwtafere 

Supposing  it  true  that  we  nave  no  experience  of  a  impoasiue 

to  be  had. 
particular  kind  of  event  occurring,  and  supposing 

at  the  same  time  it  could  be  shown  that,  if  that  event 
did  actually  occur,  we  could  never  (from  the  par* 
ticular  nature  of  the  case)  have  any  evidence  of  its 
occurrence,  then  it  is  clear  the  argument  from  want 
of  experience  must  &11  to  the  ground:  it  would  be 
no  proof  whatever  of  the  non-occurrence  of  the 
event  in  question.  And,  further,  if  there  were  a 
show  of  reason,  from  analogy,  that  such  an  event 
were  likely  to  occur,  still  less  could  the  absence  of 
experience  be  urged  as  rendering  it  incredible  or  in- 
admissible, . 

PP  3 
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Example:         FoT  example,  we  have  *'  no  experience,"  by  obser* 

planetary 

systems       vatioH,  that  any  of  the  sinde  fixed  stars  have  plane- 
round  the  9  J  o  r 

fixed  start,  tary  systems  revolving  round  them.  But  it  is  ad- 
mitted that,  if  they  had  really  such  systems,  no 
possible  telescopic  power  could  ever  show  them  to 
us.  Hence  the  argument  from  want  of  observation 
goes  for  nothing.  But  farther,  the  stars  are  self- 
luminous  and  analogous  to  suns ;  and  by  the  same 
analogy,  they  may  most  probably  be  surrounded  with 
planetary  attendants.  On  the  whole,  th^i,  it  is  a 
reatonahle  belief  that  they  have  such  planetary  sys- 
tems, though  all  experience  is,  and  for  ever  will  be, 
wanting  to  prove  it 

Origin  of         Now,  with  respect  to  new  species,  by  direct  calcu- 

new  species 

could  not     lation,  founded  on  a  liberal  assumption  as  to  the 

fall  within 

our  ex-        number  of  species,  and  the  probable  rate  of  their  ex- 
perience. 

tinction,  it  has  been  shown*  that  such  an  event  as 
the  extermination  of  one  species,  and  the  substitudon 
of  a  new  one  in  its  place,  must  be  an  event  of  eo  rare 
a  eharacterf  that  no  noticeable  instanee  of  it  could  be 
expected  to  take  place  mthin  the  range  of  our  obeervaiim. 
This   argument  is  independent  of  the  supposed 

*  Lyell's  Principles,  p.  682^  8ih  edit  . 
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mode  of  introdaction  of  the  new  species.     Hence  it  is  Anniment 

applies 
to  be  observed^  that  it  applies  eqnallj  to  the  case  of  equaUy  to 

ttansmuta- 

transmutation  as  to  an j  other  supposed  mode  of  ori-  tion. 
gination;  and  the  consideration  arising  is  clearly 
this —  that  if  transmutation  did  really  take  place,  v>e 
eould  never  expect  to  have  any  experimental  evidence  of 
%L  IS  it  did  occur,  it  would  not  fall  under  our 
notice :  it  is  therefore  no  argument  against  it  that 
we  have  ''no  experience''  of  it.  The  argument 
from  want  of  evidence  falls  to  the  ground ;  and  the 
hypothesis  ie  not,  on  this  ground,  incredible  or  inad" 
nUesible. 

But,  fourthly,  still  farther,  let  it  be  granted  that  if  new 

species  did 

such  an  event  as  the  origination  of  a  new  species  arise,  no 

possibility 

were  really  to  occur  at  the  present  day,  within  the  of  ^erifyiDg 
possible  range  of  observation;  let  us  imagine  that 
some  changes  were  actually  going  on  within  our  own 
times  so  as  in  any  way  to  give  rise  to  a  really  new 
species,  and  we  ask  how  could  the  fact  ever  be  substan^ 
tiated  f  To  say  nothing  of  such  facts  occurring  in 
the  depths  of  forests  and  deserts,  or  in  the  recesses 
of  the  waters,  where  no  human  eye  could  by  possi- 
bility ever  detect  them,  let  us  suppose  that  some- 
thing apparently  of  the  kind  were  alleged  to  have 
r  V  4 
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been  witnessed  bj  some  competent  naturalist^  what 
could  it  amount  to  more  than  the  existence  of  some  new 
peculiarityy  which,  supposing  it  allowed  to  constitute 
the  mark  of  a  distinct  species^  could^  after  all^  onlj 
be  affirmed  to  be  newly  diseoverecL 
incKduUty       Let  US  even  suppose  it  were  possible  for  such 

on  such  a 

luitfect        processes    to  be    watched  and  accurately    excaninedy 

how  difficult  would  it  be  for  even  the  most  skilful 
and  unprejudiced  naturalist  to  feel  quite  sure  of  the 
real  nature  of  the  case !  How  much  more  readily 
would  anj  other  interpretation  be  put  upon  it  than 
that  of  a  reallj  new^  distinct^  and  permanent  modifi- 
cation I  or,  rather,  with  what  determined  sceptidsm 
would  not  its  realify  be  denied,  and  with  what  abuse 
and  ridicule  would  not  the  unlucky  observer  be 
assailed,  who  should  venture  to  assert  the  occur- 
rence of  such  a  thing  as  an  ojctual  observation  of  Ae 
first  beginning  of  a  truly  new  species! 
AbMnoe  of       The  transmutationists  suppose  changes  in  external 

interme- 
diate links,    physical  condition,  affecting  the  characters  of  species: 

these  may  be  such  as  would  tend  to  the  extinction 

of  a  particular  species ;  but  some   varieties  of  that 

species  might  possess  peculiarities    better  suited  to 

those  changed  conditions,  and  thus  would  be  able  to 


E88AT  III.   §  m.]      GENERAL  CONSIDERATIONS.         441 

survire.  These  would  be  few ;  bat  the j  would  propa- 
gate descendants  in  whom  those  characteristics  would 
be  more  strongly  marked,  sustained,  and  favoured  bj 
the  changed  conditions.  Thus  for  a  period  longer  or 
shorter,  as  the  external  changes  advanced,  the  old 
form  would  die  out,  and  these  rare  varieties  would 
maintain  a  struggling  existence,  until  at  length,  the 
state  of  things  becoming  more  settled,  and  the  type 
determined  in  accordance  with  them,  a  new  fixed 
species  would  begin  to  increase  and  multiply ;  and  it 
would  be  of  such  common  and  wide-spread  species 
akme  that  we  could  ever  expect  to  find  fossil  remains. 

Thus,  they  would  reply  to  the  objection  that  inier^ 
mediate  Unke  and  stages  are  missing — it  is  because 
Aey  were  rare  and  transient.  The  new  species  ap- 
pear in  company  with  other  older  forms  not  closely 
allied,  still  persistent,  because  not  a£kcted  by  the 
changes. 

These  considerations  may  suffice  to  show  how  very 
little  any  reasoning  from  the  mere  absence  of  evidence 
will  really  avail  in  the  case  before  us.  The  objection 
founded  on  it  is,  in  fact,  wholly  groundless;  and 
there  does  not  appear  to  exist  any  valid  argument 
to  prove  the  general  hypothesis  of  transmutation  m- 
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Question      odmimble*  Bat  viewing  the  qnestion  in  a  strictly  plii-^ 

between 

evoiation  of  losophical  manner,  it  necessarily  brings  ns  to  the  al- 

organised 

beings  out     ternative,  as  a  fair  analogical  conjecture^ —  if  oiqganic 
inoTganie     life  had  a  beginning,  there  most  have  been  some  stage 

elements  or  o  o  o 

out  of  pPB-    at  which  there  took  place  a  fir^i  ew>luJ&on  of  animal 
existing  r  ^  / 

fonna.  forma  out  of  inorffonic  elements;  and  the  question, 
more  precisely  stated,  then  becomes.  At  various,  re* 
peated,  subsequent  intervals,  corresponding  to  certain 
epochs  in  the  history  of  the  globe,  in  order  to  give 
rise  to  new  species,  did  similar  fresh  evolutions  take 
place  oiU  of  inorganic  matter  f  or  was  it  the  case  that, 
when  certain  primitive  stocks  had  been  thus  consti* 
tuted  at  first,  they  were  also  subjected  to  certain 
Jaws  of  modification  of  form,  to  come  into  operation 
under  the  particular  combinations  of  external  condi- 
tions which  were  to  mark  future  epochs,  and  that  so 
new  species  toere  to  be  evolved  out  of  the  old?  The 
choice  between  two  such  hypothetical  ideas  is  a  per- 
fecdy  legitimate  subject  of  conjectural  discussion  and 
difierence  of  opinion;  but  it  is  inconsistent  with  all 
inductive  principles  not  to  admit  that  one  or  the  other 
mtut  be  supposed.  But  if  the  idea  of  a  formation  of 
organised  beings  out  of  their  inorganic  elements 
were  to  be  preferred,  still  on  any  such  hypothesis 
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the  process  Is  imagined  to  be  carried  on  through 

such  a  series  of  steps  of  gradual  evolution  as  to  differ 

rather  in  name  than  in  essential  nature  from  the 

idea  of  development  out  of  pre-existing  organic  forms. 

But  farther^  even  if  the  very  cautious  inquirer  if  the  ques- 
tion be 
prefer  altogether  to  dismits  and  ignore  the  consider-  ignond,  it 

IsstiUa 

ation  of  the  question^  on  the  allied  deficiency  of  ph^neai 

Questkuu 
satis&ctorj  evidence,  still,  in  the  true  inductive  spirit, 

he  admits  that  it  is  nothing  more  than  a  mere  physical 

question  which  at  present  he  cannot  solve.     And  on 

the  same  grounds  he  would  as  strenuously  contend 

against  the  admission  of  any  hypotheses  derived 

from  other  considerations,  of  a  kind  incempatible 

with  the  great  principles  of  natural  order,  and  of  a 

nature  beyond  the  domain  of  science. 

Every  advance  in  physiological  discovery  seems  Ltwof 

gQooenioo 

to  point  to  the  necessity  of  an  entire  remodelling  of  of  fonm, 

complex* 

the  very  ideas  of  higher  and  lower  organisation,  once 
so  much  dwelt  upon.  The  structural  relations  of 
different  species,  more  especially  of  what  are  called 
the  lotoer  orders,  are  disclosed  with  increasing  indi- 
cations of  the  real  complexity  of  those  relations ; 
and  we  are  thus,  palieontologically,  led  to  a  per- 
ception of  the  higher  connections  which  some  of  the 
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earliest  observed  forms  of  zoophjtic  *  life  may  claim ; 

while  the  true  idea  o(  proffressionj  in  anj  sense,  is 

dearly  no  longer  to  be  recognised  in  any  single  Gdc 

of  ascent  from  more  simple  to  more  complex  fermsj 

but  mnst  be  sought  in  some  new  and  apparently 

less  obvioas  train  of  relation  not  as  yet  made  oat 

AU  Mriktt        At  the  same  time,  all  sach  speculations  are  de- 
forms 
dettroyed.     prived  beyond  reparation  of  that  first  essential  to  their 

completeness,  a  knowledge  of  what  were  realbf  Ae 
earUeet  forms  of  life  on  our  globe,  necessarily  de- 
stroyed and  burnt  up  as  they  must  hare  been  in  the 
metamorphic  and  igneous  rocks.  The  known  fossil 
flora  and  fauna  of  any  formation  oon^tute  a  mere 
fragment  of  what,  by  all  parity  of  reason,  we  must 
suppose  to  have  been  the  actual  series  of  organised 
beings  of  that  period;  and  the  aggregate  of  all  these 
known  series  are  probably  as  small  a  proporti(m 
of  the  whole  of  those  which  existed  in  still  earlier 
periods,  and  whose  remains  were  in  like  mamMT 

*  As  ooonectad  with  thest  points,  and  mora  esMdallj  the  devslop- 
meot  of  fishes,  the  reader  will  find  some  able  lUoatratioo^  nfirtins 
many  of  the  minute  details  of  the  theory  of  the  **  Vestiges,*  in  a  rvj 
able  article  in  the  Britiah  and  Foreign  Medico-Chinirgical  Beview,  l»e> 
zzyL,  April,  18H  p.  426. 

Bat  however  open  to  criticism  may  be  the  details  of  particBlar  phT- 
aiological  statements  in  the  work  referred  to,  the  whole  tenor  of  tat 
pieoeding  discussion  wiU  show  the  degree  in  wliich  I  cannot  but  ooncu 
'  jn  its  broad  ^osophical  prindplea. 
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imbedded  but,  from  the  necessity  of  the  case,' 
have  all  been  destrojed.  And,  according  to  the 
profound  snggestions  thrown  oat  bj  one  of  our  most, 
oninant  philosophers,  the  destraction  arose  from  the 
action  of  the  very  same  causes  which  occasioned  the 
deyatioQ  <£  strata,  dependent  on  the  effects  of 
central  heat 

Assuming  that  the  earth  is  intemallj  hot,  and  at  a 
certain  depth  in  a  state  of  fusion,  itfoUows  necessarily 
that  if  in  any  part  a  great  additional  weight  is  laid 
on  the  exterior  crust,  the  part  below  it  will  be 
pressed  down,  and,  besides  elevating  the  beds  at  the 
sides,  will  itself  become  more  highly  heated.  This 
will  be  the  case  when,  after  a  long  series  oi  ages,  a 
vast  deposit  has  accumulated  at  the  bottom  of  an 
ocean :  in  proportion  to  the  thickness  of  this  deposit 
will  it  press  down  the  strata  below  it,  till  they  become 
intensely  heated,  or  even  burnt  and  ftised,  and  thus 
all  the  organic  remains  they  may  contain  must  be 
oUiterated  and  destroyed.  Every  stratum  thus  de- 
posited must  have  produced  this  effect  on  those 
existing  before  it,  and  as  the  author  expresses  it: 
**  You  see,  therdTore,  that  my  object  is  to  get  at  a 
geological  ^primum  mobile*    in    the    nature    of   a 
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^^era  coum,!  and  to  trace  its  working  in  a  distinct 
and  intelligible  manner.  In  fbture,  therefore^  instead 
of  saying,  as  heretofore,  '  Ut  heat  firom  below  inyade 
the  newly-deposited  strata  (Heaven  knows  how  or 
why),  then  they  will  melt,  expand,  &c.,  &a,*  we 
shall  commence  a  step  higher  and  say, '  Ut  strata  be 
deposited^  then,  as  a  necessary  consequence,  and  ac« 
cording  to  known,  regular,  and  calculable  laws,  heat 
mil  gradually  invade  them  from  below  and  around, 
and,  according  to  its  due  degree  of  intensity  at  any 
time,  will  expand,  ignite,  or  melt  them,  as  the  case 
maybe.' 

**  According  to  this  view  of  the  matter  there  is  no* 
thing  casual  in  the  formation  of  metamorphic  rocks. 
All  strata  once  buried  deep  enough  (and  due  tims 
allowed  1 1 1)  must  assume  that  state, — none  can 
escape.  All  records  of  former  worlds  must  ulti* 
mately  perish."  * 
Beguiar  But  the  invariable  relation  of  all  the  successive 

laws  firom 

unity  of       forms  to  one  primitive  type  constitutes  the  legitimate 

type, 

and  undeniable  evidence  of  some  regular  order  of 
causes  presiding  over  their  production,  operating 

*  Letter  from  Sir  J.  Hendiel,  in  Mr.  Babbage's  9th  Btitowatec 
I'leatiae^  Appendix,  p.  240.    2nd  edit 
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through  periods  of  time  of  enormous  length,  daring 
which  old  species  have  slowly  disappeared  bj  the 
action  of  natural  causes,  and  new  allied  species  have 
as  gradually  appeared  beyond  all  doubt  as  much  in 
accordance  with  other  equally  natural,  even  if  at 
{nresent  unknown,  laws  —  parts  of  the  great  order  of 
causes,  in  conformity  with  which  these  and  all  pos- 
sible physical  events  must  have  taken  place. 

In  what  has  preceded,  it  has  been,  I  trust,  suffi*  Bccapitnu- 
dently  shown  that  some  of  the  arguments  most 
commonly  adduced,  whether  in  support  of  the  **  im- 
mutability of  species,"  as  supposed  analogous  to  the 
permanent  laws  of  nature,  or  against  their  ''  muta- 
bility *•  as  "  contrary  to  experience,**  or  in  favour  of 
interruptions  of  natural  order  from  apparent  gaps  in 
the  geological  series,  are  all  destitute  of  foundation, 
fallacious,  and  untenable. 

On  the  other  hand,  while  these  arguments,  which 
are  those  most  commonly  relied  on  against  transmu- 
tation, are  in  my  opinion  completely  refuted,  we  must 
still  remember  it  is  but  an  hypothesis,  there  is  still  no 
pontive  evidenee  to  establish  it  as  a  demonstrated  theory. 
Yet  as  a  mere  philosophical  conjecture,  the  idea  of 
tranemutaticn  of  epeciea  under  adequate  changes  of  con^^ 
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diiionf  and  in  incalculably  long  periods  of  time,  seems 
supported  by  fair  analogy  and  probability, 
Vo  neces-         Taken  for  what  it  is  worth  as  a  conjectural  hypo- 

sity  to  sop* 

poae  inter-    thesis^  it  may  be  regarded  as  helping  the  general 
order.  conception  of  some  great  prineiple  of  orderly  evolution, 

according  to  which  the  present  as  well  as  past  sys* 
terns  of  existence  hare  been  produced  out  of  pre- 
ceding orders  of  things,  and  as  at  least  conspiring 
with  all  truly  philosophical  considerations  to  disprove 
the  necessity  for  appealing  to  any  sudden  interrupt 
tions  of  order,  or  operations  of  an  unknown  and 
mysterious  kind,  alien  from  all  natural  causes, 
coi^ectiirai       It  should,  moreoYer,  be  carefully  observed  that, 

hypotheses 

in  sabordi-  though  particular  hypotheses  of  this  kind  may  fairly 
broad  prin-  }yQ  indulged  iu,  regarded  as  such,  yet  an  exclusive 
devotion  to  any  of  them  may  be  prejudicial  to  the  firm 
grasp  which  the  mind  should  rather  seek  to  Tn^intflln 
of  the  broad  principle,  the  subordination  of  all  events 
to  some  general  laws,  however  at  present  vndieeovered, 
based  on  the  maxim  that,  throughout  nature,  what  we 
do  not  know  fnust  really  be  as  much  under  tic  donUmon 
of  law  as  what  we  do  know. 

True  science  is  always  ready  to  confess  the  fiulure 
of  existing   means  of  investigation   when   a   limit 
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apx>ears  placed  upon  Its  adyances,  coupled^  howeyer, 
with  an  assurance  that  that  limit  will  some  daj  be 


Ferma- 


It  is  le^timately  within  the  proyince  of  indnctiye 
philosophy  to  suggest  conjectures  as  to  the  operation 
of  grander  laws  of  yitalily  acting  through  the  immense 
periods  of  past  duration,  and  of  which,  during  the 
brief  and  momentary  duration  of  existing  things,  we 
enjoy  only  the  most  partial,  imperfect,  and  occasional 
glimpses. 

It  is  eminently  consistent  with  the  great  principle 

Dence  of 

of  the  uniformity  of  nature   through  all  time,  to  ^>^^  ^ 

comp<MU 

suppose  that  like  many  lesser  laws  in  the  natural  ^^'^ 
world,  that  of  the  essisting  permanency  of  spe^es, 
may  yet  be  subordinate  to  a  greater  and  more  com- 
prehensiye  law  of  change,  requiring  such  yast  periods 
for  its  accomplishment  that  no  measurable  portion  of 
time  may  sn£5ce  for  the  production  of  a  sensible 
amount  of  yariation. 

In  the  vnorgama  world  we  recognise  the  order  of  FMtion  of 

a  theory  of 

scientific  inquiry :  first,  chemical  mineraloiry  examines  deyeiop- 

mentinthe 

the  actual  composition  of  the  materials  of  the  earth,  ^^^  ^ 

sdenoefl. 

and  their  distribution  in  the  composition  of  rocks; 
next,  geognosy  points  out  the  actual  order  of  super* 

QG 
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position  of  these  rocks ;  and  lastly^  geology,  so  fSur  as 
merely  mineralogical  characters  and  mechanical  ar- 
rangement are  concerned,  traces  the  action  of  that 
succession  of  mechanical  causes  which  has  giTen  to 
the  several  beds  their  peculiar  character  and  structure 
and  has  occasioned  their  relative  order  of  supeiposi- 
tion* 

If  we  look  to  the  orgaam  world,  the  same  ought  to 
be  the  order  and  method  of  investigation.  We  have, 
in  the  first  place,  comparative  anatomy  and  phyai<^ogy 
determming  the  actual  characters  and  species  of 
fossil  organic  remains ;  in  the  second,  palsBontology 
classifying  them  according  to  the  respective  periods 
in  which  they  existed,  and  tracing  the  epochs  of 
their  apparent  origin,  abundance,  and  declina 
Cauni  But  the  tiiird  stage  of  tiie  investigation,  and  the 

Causal         science  proper  for  it,  is  here  as  yet  wanting :  this  n 

palBonto- 

logT.  that  branch  parallel  to  that  of  cau8al  geology  in  the 

inorganic  department,  whose  province  would  be  to 
investigate  the  physical  causes  which  successively 
brought  about  those  changes  in  species,  just  as  depo- 
sitions, subsidences,  eruptions,  upheavals,  and  the 
like  brought  about  tiie  changes  in  the  inoi^^c  phe^ 
nomena. 

To  supply  this  deficioit  branch  of  science  (as  in 
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all  paraDel  cases),  some  crade  conjectural  and  tenta- 
tive attempts  would  legitimatelj  be^  and  in  fact  have 
already  been^  made.  This  is  the  place  in  the  order 
of  sciences  to  assign  to  the  theory  of  development ; 
which,  as  proposed  by  Lamarck,  precisely  fulfilled  its 
purpose  of  a  first  crude  conjectural  hypothesis.  In 
its  details,  it  has  of  course  been  subject  to  refutation, 
and  has  been  replaced  by  other  like  attempts  having 
the  same  strictly  legitimate  object  in  view;  —  but 
endeavouring  to  remedy  its  defects ;  while  they  may 
themselves  be  still  op^i  to  criticism  on  many  other 
points :  they  stand  in  the  same  relative  position  as 
the  various  Neptunian  and  Plutonic  theories  did  to 
caused  geology  before  the  announcement  of  Lyell's 
principle.  The  science  of  eansal  palaaontology  remains 
to  be  constructed,  but  tiie  speculations  alluded  to, 
however  faulty  in  detail,  are  all  just  and  philosophic  as 
first  steps  in  the  right  direction  :  they  are  eminently 
useful  in  indicating,  in  some  degree,  the  course  to  be 
followed,  and  in  pointing  more  distinctiy  to  the  object 
to  be  aimed  at,  viz.,  tiie  explanation  of  changes  in 
species  in  andent  epochs,  by  the  analogies  of  pro- 
bable causes  of  such  changes  derived  from  actual 
natural  laws. 

G  a  2 
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Having  thus  far  considered  the  general  prindples, 
I  will  proceed  brieflj  to  glance  at  the  more  particular 
views  of  some  writers, 
^^"^  ^  Looking  at  the  question  in  a  perfectly  dispasaonate 
vaient  manner,  there  appears  to  me  a  one-sidedness  in  the 
censures,  or  at  least,  excessive  cautions,  often  ex- 
pressed, against  so  hazardous  an  hypothesis  as  that 
of  transmutation,  even  by  some  eminent  pluIosopharB, 
more  than  is  warranted  by  sober  philosophical  con- 
siderations ;  and  in  which  others  display  more  seal 
than  can  be  explained  by  mere  antagonism  in  a  fair 
-scientific  controversy,  while  they  sometimes  appear 
to  betray  a  singular  degree  of  alarm  at  the  bare  sus- 
picion of  a  leaning  towards  the  obnoxious  theoiy  of 
development,  as  if  their  whole  scientific,  or  even  per- 
sonal, reputation  were  at  stake. 
Polemical         Some,  again,  have  taken  up  such  questions  in  t 

spirit  of 

some  dis-     more  determined  controversial  spirit,  and  have  main- 

ClUSiODB. 

tained  in  a  tone  of  polemical  acrimony,  little  to  have 
been  expected  on  such  a  subject,  that  the  phenomena 
of  new  species  are  absolutely  impossible  to  be  ex* 
plained  on  any  physical  principles,  or  even  by  any 
phj^sical  conjectures ;  and  must  be  ascribed  to  sudden 
interruptions  of  the  order  of  nature,  connected  with 
the  convulsions  and  catastrophes  which  overwhelmed 
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all  the  old  species,  and  were  of  a  kind  wholly  bejond 
the  domain  of  physical  causes  or  the  limits  of  philo- 
sophical examination. 

Such  imaginations  easily  find  favour  with  those  Dogmatic 

aBBerdoiu. 
who  have  some  other  object  in  view  than  mere  philoaO' 

jMccU  truth ;  and  if  somewhat  faulty  in  their  founda- 
tion, their  weakness  in  reason  is  abundantly  compen* 
sated  by  loudness  of  dogmatism  and  a  preremptory 
style  of  assertion  that  ^^  species  are  real  existences," 
and  that  '^  transmutation  is  impossible ;"  all  which 
has  an  imposing  effect  when  supported  by  the  aid  of 
a  kind  of  mystified  eloquence,  and  seconding  the 
more  awful  denunciations  so  authoritatively  pro- 
nounced against  the  heterodox  speculations  of  the 
developmental  school 

But  when  (as  we  have  observed)  some  of  the  Theories  of 

sudden  ori- 

opponents  of  transmutation  do  not  content  them-  ginatioik 
selves  with  mere  negation,  but  assert  another  theory 
of  sudden  originations  of  animal  life,  we  have  clearly 
a  right  to  demand  of  them  some  distinct  statement  of 
their  ovm  meaninff,  some  definition  of  the  nature  of  the 
theory  they  propose  to  substitute,  and  the  process  by 
which  they  conceive  the  results  to  have  been  brought 
about, 

o  o  3 
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Let  US,  then,  imagine  the  case  in  qnestion ;  among 
other  allied  species  already  existing  let  us  suppose 
that  a  really  different  and  truly  new  species  has  sud" 
denly  made  its  appearance.  The  individuals  of  this 
new  species  are  found  living  and  growing  hy  ordinary 
means,  and  in  all  respects  subject  to  the  same  regular 
conditions  as  everything  around  them*  It  is  the  flair 
right  and  object  of  the  inductionist  to  ask  how  kmg 
have  they  continued  in  this  state?  Did  the  natural  ' 
process  of  growth  reach  back  to  their  eycdutioxi  bom 
a  seed  or  an  oyum?  or  to  wluU  stages  of  early  exist- 
ence or  rudimentary  evolution  ?  * 
Altogether        If  not  derived  from  a  parent,  was  the  ovum  formed 

fanciftil  and 

nnintei-  out  of  its  Component  elements  already  eTwting  in 
matter  around  ?  Was  the  organism  gradually  evolved, 
or  do  those  who  adopt  a  different  view  really  mean 


*  Mr.  W.  J.  Hamilton  (Addzvss,  Geological  Society,  1856)  qnestioBs 
my  right  to  demand  of  my  aa^posed  opponents^  a  8t«taiMDt  of  hov 
they  imagine  apedea  to  haye  originated :  but  it  will  be  aeen  on  refer- 
ring to  the  text  that  all  I  donand  of  them  ia  a  **  statement  of  Mr 
own  meoaung** — in  asserting  a  sadden  origination  which  appears» on  die 
face  of  ity  to  hare  some  meaning  qoite  apart  from  any  property  scien- 
tific theory.  He  also  retorts  the  same  demand  on  me,  Vnt  taat  doBand 
if  alreadi  answered,  I  have  already  stated  my  view  ^  the  matter, 
which  may  be  described  to  consist  m  regarding  the  eroliitioQ  of  nev 
living  fbrms  to  have  taken  place  wndovbiedfy  according  to  mmedder- 
mmate  fhytkcd  lawt — if  as  yet  unknown :  — /wanb^  by  wom»  pnoeas  ef 
transmutation  firom  existing  organised  existence,  as  a  not  nnphuooi^cal 
eonjeehtre:  or  perhaps  by  origination  oat  of  inorgamc  dements:  bot 
at  all  events,  viewing  the  whole  question  if  ignored  as  incapi^  of 
preaent  solution,  yet  properly  left  as  tLpkjfwiealqt^$tkm  for  fitture  isqiiiiy- 
Fide  p.  423. 
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that  it  assomed  its  form  saddenly,  or  that  the  entire 
creature  started  into  existence^  foil  grown  oat  of  the 
earth,  as  in  the  firescoes  of  the  Vatican,  or  the  im- 
agery of  Milton*;  or  that  it  assumed  a  palpable  exists 
ence  out  of  nonentity  ? 

If  sach  be  their  meaning,  all  that  the  indncti^e  Neoeseity 

for  proof. 

philosopher  asks  is  to  see  some  slight  proof  for  these 
mazrellons  assertions,  uihvk  he  voiU  be  quite  prepared 
to  admit  if  suffidently  verified;  bat  most^  after  all, 
ascribe  to  some  action  of  regular  physical  causes  as 
yet  unknown.  The  ''onus  probandi"  clearly  lies 
on  those  who  assert  such  extraordinary  hypotheses, 
and  not  on  those  who,  if  they  indulge  in  any  specu- 
lations of  the  kind,  are  careful  to  found  them  strictiy 
on  probable  analogies,  dependent  on  the  great  laws  of 
unity  of  composition  and  modification  of  parts ;  but 
in  every  case  strictiy  conformed  to  the  one  grand 
oTerrulmg  principle,  the  umversality  of  law,  order, 
and  continuity,  presiding  as  powerfully  oyer  the 
earliest  stages  of  creation  as  during  its  continuance 
at  tiie  present  moment,  and  applying  equally  to 
organic  as  to  inorganic  existence. 

•  Par.  Loet,  vii  468. 
a  o  4 
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iDoondst-         Thus  some  scientific  inquirers  reject  the  idea  of 

enc7  of 

such  Tiewi.  development  or  transmatationf  becaase,  as  they  al- 
lege, they  find  no  evidence  or  ejcisting  instances  of 
such  a  thing  to  produce;  yet,  in  its  place  they 
assume  a  sudden  production  of  ftill-formed  animals 
out  of  their  elements,  or  out  of  nothing,  which  is 
still  farther  remote  fin>m  any  possibility  of  proof 
from  experience,  and  even  beyond  all  rational  con- 
ception. They  discard  one  theory  for  want  of  proof 
though  easily  imagined  and  understood,  only  to 
adopt  another  which  equally  wants  prooi^  and  is  at 
the  same  time  Wholly  unnatural  and  incapable  of 
comprehension. 

Paiiadotu  It  is  but  putting  the  fallacies  above  refiited  into  a 
variety  of  vividly  illustrated  forms  which  constitutes 
the  staple  of  some  very  popular  writers.  We  find  it, 
for  example,  pervading  the  work  of  Mr.  H.  Miller* 
(already  refeired  to).  To  take  a  single  instance^  we 
may  cite  that  striking  passage  where  he  so  graphically 
describes  the  lake  of  Stennis,  partly  salt,  partly  fresh, 
partly  brackish,  and  observes  that  each  portion  has 
its  appropriate  species  of  plants  and  animals,  which 

*  footprints,  &c^  p.  240. 
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never  have  been  found  to  exhibit  any  signs  of  change^ 
inigration,  or  intennediate  mntations,  eo  long  as  they 
haye  been  cbeerved,  and  the  eoncHUone  of  its  several 
parts  have  remained  the  same ;  whence  we  are  to 
oondude  that  no  snch  mutations  ever  are,  have  been, 
or  can  be  made,  nnder  any  conceivable  changes  of 
condition,  and  daring  any  period  of  time,  however 
incalculably  great  I 

The  same  writer  upholds  the  truth  of  the  gradual 
'^  elevation  of  the  types  of  being  in  the  successive 
stages  or  conditions  of  the  earth,  as  corresponding  to 
those  changes  in  the  dwelling-place  assigned  to  the 
animal  creation,  and  suited  to  their  successively 
improved  natures."*  And  it  is  his  main  object  to 
maintain  that  these  changes  were  all  of  an  isolated 
nature,  and  that  they  all  happened  in  an  abrupt  and 
unconnected  manner,  inexplicable  by  natural  causes; 
and  this  (it  would  seem)  solely  on  the  ground  of  the 
alleged  breaks  or  interruptions  (as  he  considers  them) 
between  different  formations,  which  were  before 
con8idered.t 

As  to  the  mode  in  which  these  changes  were 

*  Footprints,  &&»  pfi.  288.  286.  f  See  above,  p.  866. 
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brought  about^  the  author  appears  to  proceed  on  the 
ground  that  aU  scientific  modes  of  explanation  nuusi 
fail,  because  one  such  mode  (in  his  opinion)  £bu]b  ;  he 
therefore  takes  refuge  in  the  assertion  of  immediate 
and  repeated  sudden  ^*  creations/*  as  the  onlj  way  in 
which  the  continued  production  of  new  species  ought 
to  be  spoken  of,  and  even  strongly  denounces  aU 
attempts  otherwise  to  explain  them.  And  (unless  I 
misapprehend  the  author's  meaning)  it  would  seem 
as  if  he  seriously  upheld  the  notion  of  animab  being 
thus  produced  fuU  grown,  since  he  expressly  cchh 
siders  Oken's  theory  of  development  out  of  a  monad 
or  infusorial  point,  sufficiently  refuted  by  referring  to 
the  existing  dze  of  the  gigantic  Asterolepis  *,  and 
other  fossil  remains,  which  he  assumes  to  have  been 
thus  suddenly  produced;  as  if,  because  they  had  grown 
to  that  size,  these  creatures  had  nerer  been  in  an 
embryonic  state,  perhaps  microscopically  minute. 
Physical  Legitimate  science  can  never  lead  us  to  anything 

order  in 

au  post        but  higher  gen^alisations  of  physical  order ;  it  can 

changes. 

never  point  to  operations  of  a  kind  beyond  regolar 
causes^  or  warrant  a  reference  to  hypotheses  stamped 

*■  Footprints,  &o.,  p.  119. 
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wkh  the  professed  character  of  mastery  and  inscra- 

tabilitj^  at  an  earlier,  any  more  than  at  a  latar  epoch ; 

in  the  primeral  arrangements  anj  more  than  in  the 

existing  maintenance  of  the  organised  world.     Where 

we  confess  ignorance  of  intelligible  tmth^  it  is  at  once 

absurd  and  presnmptnons  to  create  inscrutable  mTS- 

ieanee,  and  to  pnt  them  forth  as  the  oondnsioiis  of 

sdenee.    It  is  dearly  prepostoons  to  mamtain  that  an 

ancient  event  ill  understood  is  an  absolute  deviation 

from  all  natural  order,  merely  becaose  we  cannot  at 

once  interpret  it;  or  that  it  is  beyond  all  physical 

causes,  because  we  do  not  daily  see  instances  of  its 

occurrence,  by  the  acticm  of  such  causes. 

But,  lastly,  if  it  were  granted  that  we  could  follow  Explana- 
tion of 
up  the  successive  devdopment  of  species  even  to  a  changes  no 

explanation 

very  remote  date,  it  must  be  evident  that  this  would  oi^rtt 

origin. 

still  carry  us  but  a  little  way  towards  the  real  first 
origin  of  all  things,  and  would  manifestly  be  but  a 
single  step  in  the  course  of  tracing  backwards  the 
order  of  creation.  The  question  of  the  first  origin 
of  organised  life  would  still  remain.  In  reference 
to  successive  forms  and  changes  of  life  we  have 
the  evidence  of  existing  remains  as  the  basis  of  our 
reasonings.     But  we  have  no  such  evidence  of  the 
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Theory  of 
Lamarck. 


beginning  of  the  series.  Even  if  the  idea  of  trass** 
mutation  or  any  equiyalent  principle  were  granted 
as  to  comparatively  later  variations,  still  the  question 
would  arise.  What  and  how  many  were  the  original 
tjpes  from  which  these  unlimited  varieties  began  to 
diverge  ?  And  how  did  the  primitive  germs  of  life 
themselves  originate?  Yet  even  on  these  points 
theories  have  not  been  wanting. 

Lamarck  represents  nature  as  continuallj  engaged 
in  the  gradual  formation  of  the  elementary  rudiments 
of  all  animal  and  vegetable  existences  of  the  simplest 
kinds^  which  are  afterwards  compounded  into  more 
complex  forms*  These  rudiments  or  monads  are  the 
only  things  to  which  she  gives  birth  directly.  He 
regards  them  as  probably  of  a  distinct  kind  fur  each 
of  the  great  divisions  of  the  animal  and  vegetable 
kingdoms,  and  supposes  that  they  are  gradually  de- 
veloped, but  subject  to  material  modifications  from 
the  action  of  external  causes. 
Theory  of        This  theory  is  closely  allied  to  that  of  Oken*, 


*  That  remarkable  work,  the  « Elements  of  Phyrio-Philosophy "  of 
Oken,  has  attracted  some  notice  in  this  countiy,  through  the  tziBauttkia 
of  it  published  ander  the  auspices  of  the  Bay  Sooety  (1847).  Its 
nature  is  confessedly  speculative  and  hypothetical.  The  author  escpreosly 
tells  us  in  the  prefiioe  that  he  wrote  it  off  under  '^  a  kind  of  inapintioii/' 
and  more  than  once  refers  to  its  deficiencies  in  proof  from  matter  of  fiict. 

With  regard  to  the  primary  principle  of  organised  life  the  antfaor  de- 
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which,  ayowedlj  of  a  speculative  kind,  and  bearing  a 
metaphysical  aspect  in  its  first  principles,  is  yet  pat 
forth  as  a  physical  geneialisation ;  though  from  the 
yery  abstract  nature  of  the  ideas  and  language  em- 
ployed, it  is  difScult  to  estimate  the  precise  evidence  on 
which  it  is  supported.  The  author's  main  principle, 
however,  appears  to  be  the  origin  of  all  organised 
life  from  a  prinuuy  infusorial  cell  or  monad,  formed 
oat  of  an  elemental  substance,  which  seems  to  be 
simply  a  compound  of  the  admitted  inorganic  elements 
of  animal  matter.  From  the  aggregation  of  such 
cells  the  various  organic  structures  are  compounded, 
and  this  he  seems  to  regard  as  a  process  constantly 
going  on  in  nature. 

It  is  8u£5cient  here  to  glance  at  such  speculations, 


cUreB  it  the  object  of  his  apecolattons  to  show  how,  by  setf-evolntioii  of 
the  dements  into  higher  and  manifold  forma,  they  become  finally  organic, 
and  in  man  attain  to  self-conacioiunees.  Man  includes  the  represen- 
tation of  all  lower  forms,  and  these  again  are  bnt  man  disintegrated. 
(§§  10 — 19.)  The  grand  principle  is  the  origin  of  all  organised  me  finnn 
an  inftisorial  ceU,  formed  out  of  what  the  author  terms  the  "  primaiv 
mncos,'*  "  schleim-snbstanz,**  or  protoplastic  matter,  which,  he  says,  is 
-caibon  mixed  identically  with  water  and  air."  (§  898.)  Decomposi- 
tion is  only  a  transition  from  one  life  to  another,  which  takes  place 
through  this  mucus,  into  which  organised  matter  is  redissolved.  **  Every 
generation  is  a  new  creation.'"  (|  924.)  Of  this  mucus  a  cell,  cyst,,  or 
Tesicle,  is  formed,  called  ''infhsonum,"  the  primary  germinal  principle 
in  plants  and  animals.  (§§  980—948.)  The  author  says,  **  No  oiganism 
has  been  created  of  larger  size  than  the  inlusorial  point,  which  is  micro- 
scopic :  all  larger  forms  are  developed,  not  created.  By  the  aggregation 
of  such  vesicles  organised  forms  arise,  which  bv  successive  combinations 
of  tlie  more  simple,  produce  ultimately  the  higher  and  more  complex 
stmctaies."    (|$  958.  2961.  816L  8176.) 


i 


461       PHILOSOPHY  OF  CRBATIOK.      [Emat  IIL   §  m. 

nil  essentially  hypothetical ;  these  and  others  of  the 
like  class  are  at  least  of  use  if  they  only  serve  to  show 
that  there  is  nothing  impamble  or  inconceivable  in  the 
idea  that  such  production  of  the  rudiments  of  new 
life  may  have  gone  on  in  accordance  with  a  regular 
physical  system. 
inductiTe         However  high  we  may  ascend  in  the  order  of  time, 

inquiry 

does  not      it  is  Still  perfectly  within  the  province  of  physical 

extend 

to  a  begin-   inquiry  to  endeavour  to  unfold  the  steps  in  the  pro- 

nlngofaU         ^      '^  tr-  tr 

physical  eegs  by  which  changes  in  the  order  of  things  have 
been  brought  about  It  is  within  the  limits  of  philo- 
sophical conjecture  to  speculate  on  the  gradual  ac- 
complishment of  the  great  design  of  educing  the 
existing  order  of  the  universe  out  of  former  OMidi- 
tions,  in  whatever  degree  of  obscurity  the  jufecise 
modes  of  action  may  be  enveloped  by  which  it  was 
effected. 

As  far  as  we  can  trace  backwards,  even  in  imagina- 
tion, the  successicm  of  events  into  the  depths  of 
primeval  time,  we  can  only  conceive  them  succeed- 
ing one  another  in  determinate  order,  by  the  opera- 
tion of  profoundly  adjusted  causes,  whose  nature 
becomes  less  and  less  imaginable  to  us  as  we  recede 
into  higher  antiquity;  but  we  cannot  draw  any  line, 
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and  saj  here  the  series  began,  or  here  all  continmt]r 
commenced* 

To  attempt  to  go  back  in  imagination  to  an  epoch  An  ideasof 

a  beginning 

prior  to  all  the  changes  of  matter  at  which  it  was  from  other 

sources. 
first  constitated  or  called  into  being,  is  what  no  in- 

dnctive  philosophy  can  warrant  No  analogy  points 
to  sach  a  beginning  of  physical  causes.  Physical 
philos(^hy  always  supposes  at  least  some  physical 
elements  in  existence ;  it  cannot  inyestigate  or  con- 
cdve  a  condition  antecedent  to  nature,  or  the  case  of 
its  actual  commencement  No  scioice  can  carry  us, 
even  in  imagination,  into  a  state  of  arbitrary  and  dis- 
ordered influences ;  a  ekaoa  has  no  existence  in  the 
ideas  or  the  yocabulary  of  the  inductive  philosophy. 
A  creation,  in  the  same  vocabnlary,  implies  orderly 
evolution.  If  we  entertain  any  ideas  beyond  these, 
it  can  only  be  from  sources  of  quite  another  kind. 
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§  IV.  — THE  BEAEING  OF  THE  PRECEDING 
ARGUMENTS  ON  THE  THEOLOGICAL  VIEWS 
OF  CREATION. 


Theological  Ix  was  observed  at  the  outset  of  this  Essay,  that 

▼lewaftbe  ^* 

inquir:r       the  question  of  creation  has  distinctly  a  theological 
^^  bearing ;  and  it  is  no  disparagement  to  such  a  yiew; 

that  in  the  preceding  sections  I  have  treated  the 
subject  in  a  purely  inductive  and  scientific  light,  and 
have  purposely  abstained  from  introducing  any  refer- 
ence to  those  higher  considerations,  in  order  to  lay  a 
more  secure  basis  for  any  such  applications,  as  well 
as  for  meeting  any  objections  alleged  on  religioiu 
grounds. 
Fr^udSce         It  cannot  be  denied  that  any  discussion  of  the 

against 

auchspectt-  question  of  Creation,  or  any  attempt  to  trace  the 

latloiu  on 

reiigioQi      probable  history  of  the  origin  of  the  physical  world, 

grouDda. 

or  of  its  organised  productions,  on  merely  scientific 
grounds,  has  been  often  regarded,  especially  by  a 
certain  class  of  minds,  as  having  a  tendaicy  nii&- 
vourable  to  religion,  and  as  being,  in  some  degree, 
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an  intrasion  into  its  province  and  an  assumption  of 

its   office.     .Such  impressions,  however,  appear  to  f^'^^L 

me  to  take  their  rise  in  the  same  common  species  of  «»*<*p**«^ 

misconception  of  the  relations  in  general  between 

science  and  faith,  which,  in  so  many  other  instances, 

has  resulted  either  in  a  lamentable  antagonism  and 

hostility,  or  in  futile  attempts  to  combine  them  in 

incongruous  union,  upon  fallacious  principles. 

I  have,  in  another  place*,  considered  some  instances 

in  which  the  discoveries  of  science  are  undeniably  at 

variance  with  doctrines  which  had  become  identified 

with  popular  belief,  or  had  even  been  erroneously 

received  as  part  of   the  established    creed.    And 

when  any  topics   having   a   similar  bearing,  come 

into  discussion,  if,  on  the  one  side,  they  are  naturally 

taken  up  with  the  zeal  of  religious  prepossession,  on 

the  other,  they  are  often  not  fully  examined ;  they 

are  impatiently  dismissed,   or   thought  sufficiently 

treated,  if  glossed  over  by  a  few  vague,  specious,  and 

evasive  generalities. 

There  exists,  unhappily,  too  great  an  unwillingness  wantof 

open  dii- 

on  either  side  to  meet  such  questions  with  perfect 

•  SeeEflsajILfiL 
H  H 
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honesty  and  faimeas.  The  astronomer,  the  physi- 
ologist, or  the  geologist,  for  example,  may  be  foUy 
enligihtened  as  to  the  extent  to  which  some  of  the 
ooncliuions  of  his  own  science  may  clash  with  certain 
leceiTed  articles  of  popular  belie£  But,  devoted  to 
that  science,  and  caring  more  to  relieve  it  and  even 
himself  personally,  firom  hostile  insinuations,  than  to 
promote  any  higher  views  of  truth,  he  m<H*e  natorally 
than  philosophically  seeks  to  conciliate  the  matter 
in  an  ambiguous  phraseology;  as  if  accepting  literally 
the  irony  of  Lucian,  whOf  after  relating  a  story  of  a 
philosopher  having  been  maltreated  by  a  mob  for 
attacking  some  of  their  superstitions,  adds, —  ^  And 
very  justly ;  for  what  right  bad  he  to  be  rational 
among  so  many  madmen?  '^ 
supprenkm      But  stiU  more  injurious  to  the  cause  of  religions 

of  diflcos- 

sion  inju.     truth  is  the  course  too  often  resorted  to  by  the  pio- 

rlous  to  ^  X- 

reUgion.  fessed  defenders  of  its  cause,  even  in  the  pieeent 
times.  Not  always  duly  alive  to  the  actual  spread  of 
intelligence,  they  cringe  to  the  loud  but  ignorant 
zeal  of  the  few,  and  become  followers  in  the  train  of 
prejudice  rather  than  its  correctors  and  enligfateners. 
They  have  too  often  yet  to  learn  that,  by  continuing 
to  insist  on  dogmas  which  the  advance  of  knowledge 
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has  discredited,  and  literal  interpretations  which  the 
discoveries  of  science  have  set  aside,  hj  adopting 
fallacioas  compromises,  or  bj  discouraging  and  de- 
notincing  those  open  arowals  which  alone  consist 
with  the  reality  of  trath,  and  that  free  inqoiry  which 
Christianity  challenges—  they  are  following  a  oonrse 
as  unworthy  in  principle  as  it  is  short-sighted  in 
policy ;  they  are  inflicting  the  worst  injury  on  their 
own  cause,  and  are  but  strengthening  the  arms  of 
that  sceptical  hostility  which  they  so  strenuously 
profess  to  oppose. 

On  the  other  hand,  here,  as  in  other  subjects, 
resolutely  yet  cautiously,  to  pursue  the  free  course 
of  rational  inquiry  —  and  therein  to  follow  truths  — 
we  may  be  assured  can  never  lead  to  evU;  while 
every  advance  in  real  enlightenment,  in  proportion 
as  it  is  real,  must  of  necessity  cast  its  beneficial  rays 
equally  over  science  and  over  faith. 

In  a  former  Essay  *  I  have,  it  is  to  be  hoped,  suf-  Evidence 

of  E  monl 

ficiendy  shown  how  groundless  is  the  ignorant,  but  cause  from 

physical 

common,  prejudice  that  a  reference  to  orderly  evolu- 
tion and  physical  changes  occurring  according  to  de- 

•  See  Easay  L  §  y. 

B  H    2 
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terminate  laws  is  at  variance  with  the  belief  in 
design, — of  which  these  laws  are  the  verj  indica- 
tions; that  the  appeal  to  physical  causes  has  any 
tendency  to  exclude  a  moral  caose, — of  which  they 
are  in  fact  the  evidence ;  or  that  the  higher  we  trace 
the  series  of  snch  causes,  the  further  we  postpone 
the  recognition  of  a  Deity, — of  whom  that  series  of 
causes  is  the  very  manifestation.  And.if  we  look  back 
to  the  order  and  succession  of  physical  causes,  and 
trace  the  process  of  physical  evolution  in  past  epochs, 
we  obtain  continually  enlarging  and  accumulating 
proofs  of  the  same  sublime  inferences. 
Evidence  of      In  the  preceding  discussion,  we  have  seen  that 

science  to 

the  8u-        physical  inquiry  traces  the  development  of  the  ezist- 

preme 

mind,  not     ins  material  world  up  to  a  certain  point,  and  allows 

to  the  act  ®  '^  ^ 

of  creation,  us  to  conjecture  a  few  stages  beyond  that;  but 
where  analogy  ceases  to  apply,  or  conjecture  to  find 
materials,  there  all  physical  speculation  simply  ternd^ 
nates :  it  does  not  even  point,  however  obscurely,  to 
any  event  beyond.  Its  province  is  Nature  in  space 
and  in  time.  With  any  class  of  ideas  of  a  different 
kind  not  referring  to  Nature,  it  has  no  concern.  The 
inference,  indeed,  from  all  physical  truth  which  im- 
presses us  with  the  idea  of  Omnipresent  Mind,  is  one 
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everywhere  presenting  itself,  as  much  in  every  phe- 
nomenon at  the  present  moment,  and  in  our  actoal 
locality,  as  in  the  remotest  points  of  distance  in  time 
or  space.  The  physical  evidence  of  Creation  is  uni- 
versal, but  there  is  no  indication  of  any  one  point  as 
its  commencement 

The  proo&  to  which  I  hare  referred  in  a  previous 
Eesay  *  of  the  great  Moral  Cause  of  the  universe,  are 
of  a  kind  related  rather  topermanent  and  enduring  evi- 
dence of  the  order  of  things,  than  to  any  inferences  as 
to  sfemlpaat  acta  or  events,  which  may  be  imaged  to 
have  been  its  direct  manifestations  at  remote  epochs ; 
but  any  such  supposed  events  would  afford  similar  evi- 
dence only  in  proportion  as  they  might  be  found  evinc- 
ing a  conformity  to  some  high  principle  of  order  and 
law.  The  evidence  of  the  material  world  points  to 
ever^existing  Mind  continually  manifested  in  the  ex- 
isting order  of  nature,  as  well  as  in  all  the  successive 
changes  which  we  can  trace  through  countless  periods 
of  past  time ;  but  which,  in  all  their  varied  modifica- 
tions, present  not  the  smallest  deviation  &om  one 
great  type  of  unity  and  harmony. 


•  E«ayL§v. 
H  H    3 
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Beuti<m  of       The  question  <^  ''  creation  ^  in  any  pliiloe<^hical 

Creation 

and  caiiM-  sense,  is  closely  oonnected  with  ihe  yiew  we  take  of 
''  caTuation."  According  to  the  view  here  adopted  a 
physical  philosophy  traces  *'  causes "  in  more  gene- 
raUaed  relaiionB  of  anteoedence^  not  in  any  idea  of 
effidad  power.*  It  teaches  ns  nothing  of  caosatbn  in 
the  sense  of  actiTe  agency.  It  traces  causes  of  ex- 
isting pheiimnena>  ''  laws  of  laws,"  but  not  in  the 
sense  of  originating  power ;  sach  an  inference  is  not 
within  the  bounds  or  scope  of  inductive  sdenoe. 
From  physical  philosophy  we  neither  have  nor  can 
have  any  evidence  of  a  beginning  of  physical  causes. 
The  true  aigument  does  not  rise  to  the  idea  of  ongi-* 
nation  of  laws  or  production  of  being.  The  real  and 
undeniable  inference  is  that  of  universal  reason  or 
intelligence  pervading  all  nature;  and  this  not  so 
much  a  condnsion  as  the  only  language  in  which 
it  is  possible  to  express  the  facts. 

It  is  this  inference  extending  through  all  past  du- 
ration as  well  as  ihe  present,  which  constitutes  the 
true  evidence  of  natural  tibeology,  and  not  any  idea  of 
commencement  or  origin. 

*  Sm  before^  SiMy  I.  §  y. 
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Tet  this  view  has  appeared  to  some  injniioiia  to 
natural  theology,  but  only  becaufie  thej  cannot  diyest 
themselyes  of  a  lurkii^  and  unconscious  adherence  to 
the  notion  of  efiBdent  causation  as  connected  with  its 
tmth. 

Solely  firom  the  same  enroneoos  notion,  is  deriyed  Penonai 

agency. 

the  whole  force  of  the  objecdon  before  allnded  to, 
which,  though  often  repeated  in  yarious  forms,  is  iden- 
tical with  that  of  Home*,  that  from  the  indications  of 
design  we  cannot  infer  the  crealion  of  the  world  from 
a  personal  agent,  as  we  do  in  ihe  instance  of  hnman 
works  fr^Mn  the  like  indications.  This,  however,  in  no 
way  affacts  the  real  argument  for  mind  and  reascm  in 
nature. 

The  same  argument  has  been  sometimes  difforently 
expressed  by  saying  that  we  cannot  infer  an  act  of    . 
volition  as  in  like  cases  originating  in  human  volition : 
to  which  the  same  remark  will  iq[>ply.t 

Tet  numerous  have  been  the  attempts  (as  diose  of 
Chalmers  and  others)  to  reply  by  arguii^  for  such 
origination  on  the  old  and  unphilosophical  notion  of 


*  DUO.  on  Natoral  tteligioiu  Works,  ii.  44& 
t  See  MiU*«  Logic,  1371. 
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e£Scient  causatioiL  On  the  grounds  here  advanoed^ 
these  attempts  are  as  needless  as  thej  are  unsatis- 
factorj. 

M.  Comte  objects  to  natural  theology  that  it  makes 
all  phenomena  dependent  on  volition,  thus  easentiaOy 
arbbtirary  and  irregular :  as  indeed  he  might  suppose 
firom  the  mode  of  statement  commonly  adopted. 

Whereas  the  view  here  taken  shows,  on  the  ocm- 
trary,  that  the  real  inference  of  natural  theology  es- 
sentially depends  on  the  fact  that  all  phenomena  are 
invariably  and  ufdversally  constant  and  regular. 
Belief  In  a        But  what  is  here  remarked  in  no  way  disparages 

beginning 

from  other    guch  ideas,  whether  of  origination,  personal  agency,  or 

authority. 

volition ;  but  merely  shows  that  to  whatever  eztait 
they  are  entertained,  they  are  not  ideas  of  philosophy, 
but  derived  firom  other  sources.  In  a  word,  the 
idea  of  a  beginning  of  Nature  in  time  is  one  which 
no  physical  philosophy  can  teach  us.  It  is  an  idea 
wholly  deduced  firom  other  considerations. 
Metaphy-         There  are  metaphysical  arguments  as  to  the  im- 

dcalaxgu* 

ment  possibility  of  conceiving  eternal  matter,  because  (it 

is  alleged)  it  must  then  be  self-existent,  and  the 
like.  Such  arguments  turn  on  the  impossibility  of 
conceiving  matter  either  to  possess  in  itself  a  principle 
of  eternal  existence,  or  to  be  the  originator  of  its  own 


EaSAT  nL   §  IV.]      THEOLOGICAL  VIEW.  473 

existence.  But  to  avoid  this  difficultj  by  inferring  its 
origination  from  another  self-existent  being,  is  only  to 
inTolve  otirselyes  in  greater  metaphysical  difficulties ; 
it  being  eqnally  beyond  the  power  of  the  human  (a- 
cnlties  to  conceive  any  origination  of  matter  ont  of 
nothing :  still  more  to  conceive  self-existence  at  alL 
All  argaments  of  this  kind^  however  imposing  in  ap- 
pearance, when  strictly  analysed,  are  found  to  involve 
ideas  really  beyond  the  province  of  human  reason^ 
In  point  of  &ct,  by  far  the  mass  of  mankind  have  ob- 
tained their  idea  of  ^  Creation,"  not  from  any  such 
arguments,  but  from  the  prepossessions  of  early  in- 
struction, by  which  that  term,  with  a  certain  reli- 
gious meaning  affixed  to  it,  has  from  childhood  been 
incessantly  impressed  on  their  ears  and  memory, — 
though  often  but  little  deeper. 

Thus,  that  from  any  testimonies  of  science  we  obtain  Philosophy 

and  theo- 

but  a  very  unsatisfactory  philosophy  of  creation  must  logy  of 
be  fully  admitted ;  in  fact,  we  have,  strictly  speaking, 
no  philosophy  of  creation  at  all ;  we  have  only  a  phi- 
losophy of  a  vast  and  illimitable  series  of  changes. 
We  cannot  extend  our  view  to  an  actual  first  origin 
of  things. 

The  case  is  quite  different  when  we  turn  to  asser- 
tions which  convey  not  the  philosophy,  but  the  theology 
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of  creatiom  Bat  these  are  entirely  dbtmct^  and  xest 
on  a  totally  different  kind  of  authoritj.  In  a  theolo- 
gical view^  we  cannot  obtain  any  other  ideas  of  the 
subject  than  are  conveyed  in  those  HK>des  of  ezprea- 
sion^  neither  borrowed  from  indnctive  philosophy ,  nor 
leading  to  anything  in  philosophy,  but  derived  wholly 
from  other  and  higher  sources,  and  to  be  understood 
according  to  the  design  intimated.* 
Neboiar  As  to  any  speculati<»is  c^  science  on  the  earliest 

theory  ac-  '^     ^ 

ooidaot       history  of  the  formation  of  the  world,  such  as  the 

with  the  ^ 

j^^^  nebular  hypothesis,  or  any  like  supposition,  in 
reference  to  our  present  view  of  the  subject,  there  is 
only  this  to  be  said:  in  proportion  as  any  sudi 
theory  (supposing  for  the  moment  it  were  established) 
suggests  an  orderly  evohtioA  according  to  prm^rdamtd 
physical  laws,  jo  far  it  keeps  in  harmcmy  with  the 
idea  of  Supreme  InteUigence,  and  thus  implies  a 
worthy  notion  (as  fiu:  as  a  mere  congecture  may 
avail)  of  creative  power  and  wisdom.  If  we  could 
in  imagination  trace  the  supposed  process  through 
any  antecedent  stages  in  a  similar  way,  it  would  in 


*  These  remarks  will,  I  tnuty  soffideiitl j  remoye  some  objections  to 
my  YiewB,  nuBed  in  •  very  able  artide  in  the  Westminster  Review,  Jnljr 
1865,  p.  217. 
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proportion  afford  a  similar  extaision  of  sach  re- 
flections. 

It  Boffioes  to  allude  to  snch  hjrpoihesefl  in  connezioii 
with  the  present  subject,  merely  f!i>r  the  purpose  of 
remartii^  on  the  grounds  now  referred  to,  how 
entirely  futile  and  irrational  are  those  charges  often 
bt^anght  against  theories  of  this  kind,  that  they 
have  an  irreligious  tendency. 

Whan  from  such  remote  contemplations  we  descend  sntMcquent 

geDenl 

to  the  oomparatively  more  accessible  inquiry  into  the  amnge- 

ments  of 

dumges  which  have  taken  place  in  our  globe  and  its  our  globe 

^  ^  indlcatiTe 

organised  inhabitants,  it  is  fully  admitted  that  the  o^dedgn. 
farther  these  successiye  changes  have  been  investt* 
gated,  and  traced  to  determinate  laws, — the  more 
links  in  the  chain  we  can  unravel,  —  the  more  they 
are  always  found  to  disclose  the  evidences  of  cre- 
ative wisdom  and  design.    But,  when  we  speak  more  Viewi  of 

origin  of 

predsely  of  ''Creation,*'  in  the  sense  of  the  com-  ufeandof 

new  spedes 

menoemeot  of  orcanic  life  —  and  especially  of  the  in  relation 

*»  *^  ^  to  the  I 


introduction  <^  new  forms  of  life,  —  it  becomes  more  wgument. 
necessary  to  examine  the  bearing  of  the  theories  of 
their  origin  on  the  cause  and  argument  of  religion, 
whsthec  natnral  or  revealed. 

Since,  on  the  high  principles  just  referred  to,  the  Ko  real  in- 

temiptknis^ 


L 
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truly  inducdye  philosopher  cannot  suppose  any  such 
idea  as  that  of  a  real  deviation  from  unity  of  plan^ 
so  he  cannot  but  feel  assured  that  such  an  event  as 
the  introduction  of  a  new  species^  or  even  the  fibrst 
origination  of  life,  could  be  nothing  of  an  arbitrary 
kind,  but  must  have  been  part  of  the  great  order  of 
preordained  causes  whose  pervading  influence  es- 
sentially distinguishes  creation  from  chaos  ;  and 
in  which  any  apparent  interruptions  can  only  arise 
from  our  confined  apprehensions  of  the  vast  scheme, 
essentially  one. 
Unity  of  The  evidence  of  paleontology  throughout  such 

plan 

through       inconceivably  vast  periods,  is  of  the  most  overpower- 

incalculable 

periods  of     mr  force.     The  simplest  contemplation  of  the  facts 

pastthne.      ^  r  r 

of  ancient  organic  life  shows  that  even  those  forms 
of  the  earlier  epochs  which  are  the  most  dissimilar 
to  any  existing  are  all  of  one  family  with  them. 
Throughout  these  unfathomable  depths  of  primeval 
time  which  it  transcends  imagination  to  concdve  or 
arithmetic  to  express,  the  organic  world  is,  and 
always  has  been,  emphatically  one :  modelled  on  one 
plan,  and  amid  all  diversity  exhibiting  one  common 
feature  of  a  grand  recondite  and  comprehengive  tm% 
of  design;  or,  as  (Ersted  has  expressed  it,  "The 


I 
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animals  and  plants  of  former  periods  are  all  different 
emanations  from  the  same  great  thought" 

Equally  emphatic  are  the  opinions  expressed  on 
this  point  by  some  of  our  most  eminent  men  of 
science. 

In  continuation  of  a  forcible  passage  Jbefore  quoted. 
Professor  Owen  goes  on  to  observe,  ''To  what 
natural  laws  and  secondary  causes  the  orderly  suc- 
cession and  progression  of  such  organic  phenomena 
may  have  been  committed,  we  as  yet  are  ignorant. 
But  if  without  derogation  of  the  Divine  Power  we 
may  conceive  the  existence  of  such  ministers,  and 
personify  them  by  the  term  nature,  we  learn  fr^m 
the  past  history  of  our  globe  that  she  has  advanced 
with  slow  and  stately  steps,  guided  by  the  archetypal 
light,  amidst  the  wreck  of  worlds,  from  the  first  em- 
bodiment of  the  vertebrate  idea  under  its  old  Ichthyic 
vestment,  until  it  became  arrayed  in  the  glorious 
garb  of  the  human  form."  * 

To  this  noble  passage  I  cannot  forbear  adding  the 
single  comment  that,  according  to  my  view,  not  only 
''without  derogation  of  the  Divine  Power,"  may 

«  On  Limbfl,  p.  S6. 
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we  entertain  the  ideas  so  beaatifhlly  expressed ;  bat, 
if  there  be  any  trath  in  what  has  been  heiore  ad- 
vanced,  so  far  from  anything  derogatory ^  such  a  view 
constitutes  the  ^^ery  froof  and  manifestation  cf  that 
power,  and  is  just  what  enables  us  legitimatdy  to 
trace  its  operations — as  alone  we  can  worthily 
trace  them — in  the  indications  of  law  and  unity, 
order  and  system ;  while  without  such  evidences  of 
Umversal  Mind  and  Supreme  Reason,  arbitrary  in- 
tervention mij^t  be  only  irresistible  fate,  and  sudd^ 
revolutionary  changes  and  convulsions  only  athdsdc 
anarchy. 

Again,  it  would,  perhaps,  be  impossible  to  find  a 
more  truly  admirable  exposition  of  the  case  than  in 
the  following  s^itence  from  the  p^i  of  one  of  our 
first  living  philosophers: — '^For  my  own  part  I 
think  it  an  inadequate  conception  of  the  Creator  to 
assume  it  as  granted  that  His  combinations  are  ex- 
hausted upon  any  one  of  the  theatres  of  tfadr  former 
«xercise ;  though  in  this,  as  in  all  His  other  works, 
we  are  led,  by  all  analogy,  to  suppose  that  He 
operates  through  a  series  of  intermediaU  camses;  and 
that  in  consequence,  the  origination  of  freth  spedOf 
could  it   ever  come  under  our  cognizance,  would 
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be  found  to  be  a  natural,  in  contradistinction  to  a 
miraculous,  pioeess;  although  we  perceive  no  indi- 
cations of  any  process  actnallj  in  progress  which  is 
likelj  to  issue  in  such  a  result"* 

As  in  the  natural  world  the  obIj  indications  we  Eyidence 
liave  of  the  operations  of  the  Divine  mind  are  those  in  physical 
manifestations  of  order ;  so  whatever  we  ascribe  to 
the  same  source  we  can  only  conceive  as  worked  out 
in  accordance  with  the  same  great  principles. 

The  real  question  in  any  such  cases  is  not  whether  Question 

not  as  to 

certain  events  or  processes  are  or  are  not  to  be  the  feet, 

but  the 

traced  to  the  Divine  will  and  counsels — for  that  is  mode  of 

IMyine  ope- 
not  denied  by  any  reflecting  inquirer, — but  simply  operation. 

whether  the  mode  and  meAod  of  the  Divine  opera- 
tion can  be  either  absolutely  discovered,  or  even 
reasonably  conjectured,  to  have  proceeded  in  this  or 
that  particular  patL 

A  rational  physico-theology  teaches  that  the  sue* 
cession  of  forms  of  organised  life  on  the  globe,  up  to 
the  first  origination  of  all  animated  nature,  were  acts 
of  the  Divine  will,  wisdom,  and  power,  in  precisely 
the  same  sense  as  the  revolutions  of  the  double  stars 


*  Letter  from  Sir.  J.  Herachel,  in  Babbage's  9th  Bridgewater  Trwitiae, 
Appendix,  p.  236.  Snd  edit 
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and  planets^  the  daily  tide^  the  fall  of  rain,  the  ascent 
of  vapour,  the  action  of  the  sxm^s  light  and  heat,  and 
all  other  natural  phenomena,  regulated  by  similar 
recondite  laws,  are  direct  and  immediate  acts  of 
the  same  Divine  will,  wisdom,  and  power. 
CreatiYe  And,  indeed,  to  approach  still  nearer  to  the  idea 

power  con- 
stantly        of  origination  or  production,  we  may  find  creative 

power  as  strictly  and  properly  exemplified  every 
day  in  the  marvellous  process  of  evolution  of  animala 
and  plants  out  of  a  mere  microscopic  germ  or 
embryo,  as  in  any  events  of  past  times.  Those 
events  may  perhaps  appear  pretematurally  magnified 
to  our  intellectual  vision  from  the  medium  of  un- 
fathomable antiquity  through  which  we  view  them ; 
but  we  may  be  assured  that  simplicity  is  as  sure  a 
mark  of  the  Divine  operations  as  grandeur;  and 
that  equally  in  the  present  as  in  the  remotest  epochs 
of  the  past 

Professor  Sedgwick  (in  a  passage  partially  quoted 
before,  p.  415.)  observes:  ''If  it  be  idfirmed  that 
the  origin  of  the  organic  world  was  determined  by 
law,  we  believe  the  proposition  true;  partiy  on 
the  strength  of  what  seems  sound  analogy;  for  if 
the  organic  world  be  governed  by  law,  we  cannot 
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believe  that  it  commenced  without  law :  partly  on 
its  obvious  adaptation  to  the  existing  laws  of  the 
organic  world ;  partly  also  on  the  ascertained  historical 
development  of  the  forms  and  functions  of  organic 
life  during  successive  epochs,  which  seemsto  mark  a 
gradual  evolution  of  creative  power  manifested  by 
a  gradual  ascent  towards  a  higher  type  of  being." 

Understanding  the  term  '*  creative  power  "  in  the 
sense  before  defined,  as  simply  expressive  of  our 
Ignorance  on  scientific  grounds  of  the  mode  of  original 
tion  of  organic  life  and  its  varieties,  and  allowing  for 
a  doubt  as  to  the  progressive  scale,  I  thus  far  entirely 
agree  with  the  able  and  eloquent  Professor. 

He  continues,  however :  *^  But  when  it  is  affirmed 
that  the  successive  parts  of  the  great  organic  se* 
quence  are  related  to  one  another  only  in  the  way 
of  material  cause  and  material  effect,  we  test  the 
proposition  by  an  appeal  to  facts  and  experiments  — 
the  last  appeal  on  all  questions  of  natural  science — 
and  on  the  strength  of  this  appeal  we  deny  the  truth 
of  the  asserted  proposition." 

But,  as  above  shown,*  in  this  instance  we  cannot 

*  }iiLp.481,e<ae9. 
I  I 
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make  the  appeal  to  experience:  and  because  we  can- 
not reprodace  the  conditions:  thus  the  absence  of 
evidence  proves  nothing  either  way:  the  sole  appeal 
we  can  have  is  to  general  analogy,  and  the  broad, 
undoubted,  incontestible  ground  of  the  continuify 
and  uniformity  of  nature. 

Again,  in  a  subsequent  sentence,  the  author  ob- 
serves: ''Those  who  exclude  from  their  creed  all- 
conception  of  a  personal  and  intelligent  God  in 
nature,  must  believe  that  dead  inanimate  matter 
may,  without  external  aid  and  by  its  own  inherent 
powers,  work  itself  into  what  is  vital,  sensitive,  and 
intellectual"  In  this,  again,  I  entirely  concur,  pro- 
vided we  keep  strictly  to  the  distinction  that  die 
belief  referred  to  is  part  of  our  *'  creed  " — ^that  is,  is  a 
matter  of ''  faith,**  not  of  science.  But  considered  as 
a  point  of  physical  inquiry,  there  is  nothing  contrary 
to  legitimate  analogy  in  supposing  vitality  infused 
into  dead  matter  under  certain  preordained  com- 
binations of  conditions :  still  less  in  imagining  that 
vitality  continued  under  changed  forms  of  organised 
matter. 

But  there  are  some  particular  instances  which  have 
been  often  d^elt  upon  as  putting  the  question  to  a 
more  distinct  test,  and  which  may  be  perhaps  more 
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peculiarly  sa^estive  to  those  who  have  not  been 
prepared  to  take  the  more  enlarged  view  of  the  sub- 
ject on  first  principles. 

To  take  only  a  single  instance^  rather  by  way  of  instance, 
illnstration^  we  may  refer  to  the  multitudes  of  infu- 
sorisB  and  animalculs  whose  existence  is  restricted 
and  peculiar  to  artificial  products  made  by  man,  and 
must  have  been  consequently  introduced  at  dates  not 
only  sttbseqtierU  to  that  of  man,  but  continually 
recurring. 

Now,  the  question  of  their  origin  involves  equally 
remarkable  consequences  whichever  way  it  is  viewed. 
If  they  are  "  developments  "  of  existing  allied  species, 
only  modified  so  as  to  suit  the  particular  conditions 
under  which  they  exist,  a  principle  is  conceded  which 
cannot  be  consistently  refused  in  other  cases.  If 
they  are  the  result  of  special  interventions  to 
bring  them  into  existence  out  of  nothing,  they 
constitute  such  a  multiplication  of  miracles  as  the 
most  strenuous  advocate  must  disavow ;  and  after  all, 
according  to  all  acknowledged  principles,  a  miracle 
continually  and  regularly  repeated  ceases  to  be  a 
miracle. 

Theories  of  the  physical  evolution,  or  origination^  Ofau'ectiona 

Z  Z   3 
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to  physical    of  oew  species  in  past  epochs  of  the  earth's  history 

theories  of 

eToiotioiLj  have  been  special! j  the  objects  of  censure  and 
denunciation  to  some  eminentlj  religious  writers; 
and  thej  have  been  sometimes  condemned  with  a 
degree  of  warmth  and  violence  which  clearlj  indi- 
cates the  admixture  of  a  larger  element  of  religious 
prepossession  than  of  reason.*  But  even  in  a  reli- 
gious point  of  view  it  is,  in  truth,  by  no  means  easy 
to  see  on  what  substantial  grounds  such  vehement 
opposition  can  have  arisen. 

ObsectioDs         So  far  as  the  evidences  of  natural  theology  are  con- 

unrauon- 

^le-  cemed,  it  would  follow,  from  all  that  has  been  here 

advanced,  that  those  evidences,  so  far  from  being  dis* 
credited,  could  but  receive  increasing  confirmation  in 
proportion  as  any  physical  theory  might  be  substanti- 
ated, which  would  give  us  a  deeper  insight  into  those 
secondary  processes  and  laws  by  which  the  Divine 


*  Such  accctaatioiis  are  often  very  anfounded.  Bat  when  tberf  are 
imagined  subservient  to  a  sacred  cause,  truth  and  fact,  justice  and 
candour,  are  too  commonly  looked  upon  as  secondary  conaideratioos»  or 
rather  the  disregard  of  Uiem  would  seem  to  be  considered  as  only  the 
more  praiseworthy  evidence  of  religious  seal 

One  of  the  most  striking  instances  of  this  kind  of  religious  vitnperaftko 
At  the  present  day  has  been  that  of  the  incessant  attacks  made  on  tha 
**  Vestiges  of  Creation,"  on  the  alleged  ground  of  the  impiona  and 
atheistic  tendency  of  its  speculations. 

Now  whatever  may  be  thought  of  the  theory  or  meculatioas  of  that 
work  as  such,  nothing  can  be  more  utterly  and  palpably  unjustifiable 
than  the  charge  of  an  irreligiout  tendency  against  a  work  in  apAicA  atmo$l 
every  page  i$  rqtkU  with  expreaaiomt  of  tAe  most  ddmtf  homage  to  the  Dimm 
power,  wtadomf  omdgoodmMte, 
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will  and  plans  were  worked  out^  and  which  are  to  us 
the  manifestations  of  such  designs. 

But,    perhaps  (as  in  other  instances   elsewhere  confusion 

(MfideaA. 

noticed*),  nowhere  has  the  confusion  of  thought 
respecting  '^causation"  been  more  misleading  than 
in  reference  to  the  subject  of  Creation,  giving  rise 
to  the  constantly  reiterated  but  absurd  accusation 
against  all  theories  which  aim  at  tracing  the  series 
of  physical  events  as  far  back  as  possible  towards 
the  origin  of  things,  that  they  fly  to  **  second  causes" 
in  the  desire  to  avoid  the  acknowledgment  of  a 
**  First  Cause,"  or  that  they  endeavour  to  get  rid  of 
a  Creator  because  they  seek  to  trace  more  in  detail 
the  steps  by  which  His  work  is  carried  on. 

Such  often  refuted  cavils  are,  however,  constantly  BigotiT. 
revived  by  a  certain  class  of  minds ;  indeed,  every 
advance  in  discovery  or  philosophic  speculation  from 
the  days  of  Galileo  downwards,  has  been,  as  a  matter 
of  course,  accused  of  having  an  irreligious  tendency.f 


•  See  Eeny  L  |  v. 

f  Witb  a  cerUin  claas  of  religionuts  every  inTention  and  diacoTerj  is 
considered  impious  and  nnscriptural — as  long  as  it  is  new.  Not  only 
the  discoveries  of  astronomy  and  geology,  bat  steam,  gas,  electricity, 
phrenology,  mesmerism,  political  economy,  have  all  in  their  torn  been 
denoonced;  and  not  least,  chloroform.  Its  use  in  parturition,  with 
admirable  sense  and  consisteocv,  has  been  anathematised  as  an  infraction 
of  the  penalty  pronoonoed  on  £ve  I 

Arago  mentions  that  when  the  equation  of  time  was  first  introdncedt 

1X8 
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Every  successive  step  made  good  in  bringing  Nature 
under  the  dominion  of  law,  is  stigmatised  as  setting 
up  Nature  instead  of  God,  —  as  if  we  could  trace 
Him  except  through  Nature;  and  as  referring 
everything  to  mechanical  causes  instead  of  the 
Divine  will, —  as  if  the  recondite  system  of  physcal 
causes  were  not  the  very  evidence  of  that  Will  com* 
bined  with  Supreme  Wisdom. 
The  same         And  WO  may  observe,  that  if  the  supposition  of 

oluections 

must  apply    original  adjustment  superseding  continual  interposi* 
pbysic&i       tion  be  objectional  in  the  instance  of  a  succession 

theories.  *' 

of  varied  forms  of  species,  evolved  by  some  processes 
and  in  accordance  with  some  fixed  law  as  yet 
unknown,  it  must  be  equally  so  when  evinced  in 
other  instances  better  understood ;  for  example,  in 
the  "stability*'  of  the  planetary  system,  the  **  con- 
servation of  areas,*'  or  even  the  very  "inertia" 
which  keeps  up  the  planetary  revolutions,  or,  indeed, 
throughout  the  whole  system  of  the  physical  world 
referred  to  an  invariable  system  of  laws  originally 
imposed,  and  by  the  combinations  of  which  all  actual 
phenomena  are  brought  about     If  perpetual  inter- 


and  the  clock  affirmed  to  be  more  tnie  thaa  the  aoii,  it  waa  denounced 
profane. 
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yention  and  coDStant  new  volition  be  the  only 
religions  view  of  the  matter,  we  onght  to  discard 
Laplace  and  Newton  and  go  back  to  Kepler's  *^  vital 
forces  "  and  spiritual  beings  spinning  the  planets  in 
their  orbits,  or  Descartes'  World  of  Vortices  ani- 
mated bj  the  Divine  SonL 

Others  have  denounced  all  theories  of  physical  oi^ectioa 

as  leading 

evolation  as  leading  to  and  impljing  Pantheism,  an  ^o  P>n- 

theism. 

accosation,  if  possible,  more  strange  and  groundless. 
Even  in  a  theological  sense,  the  question  between  de- 
velopment and  successive  ''creations"  is  simplj 
whether  the  Creator  be  supposed  to  construct  a 
machine  which,  once  adjusted,  shall  go  on  fulfilling 
its  work,  or  one  which  at  successive  periods  shall  re- 
quire repeated  manual  interposition.  But  the  asser- 
tion that  the  universal  machine  is  so  constructed 
as  to  require  no  interposition,  has  really  nothing  in 
common  with  the  Pantheistic  theory,  which  (to  carry 
on  the  same  metaphor)  would  assert  that  the  machine 
is  not  only  self-animated,  but  is  itself  the  artificer  and 
source  of  its  own  parts  and  movements. 
But  the  main  source  of  the  difficulty  and  objec-  ot^ecUons 

to  develop* 

tions   which  have  been  felt,   on  religious  grounds,  ment  the- 
ory on  doc- 
against  any  theory  of  the  evolution  of  organised  trinaiand 

IX  4 


488         PHIL080PHT  OF  CBEATION.      [Esbat  IIL   §  it. 

scriptural     existence  by  the  agency  of  natural  causes^  is  thdr 

grouadfl. 

supposed  repugnance  to  particular  views  of  theolo- 
gical doctrines,  and  the  declarations  of  Sciipture  on 
which  those  doctrines  are  founded. 

Diflcre-  In  a  former  Essay  *  I  have  adverted  to  the  question 

pancy 

between        of  discrepancies  between  science  and  the  language 

bcripture 

and  geology,  of  Scripture  generally,  and  have  referred  more  espe- 
cially to  that  notable  instance  of  it — the  irrecon- 
cileable  contradiction  between  the  whole  view  opened 
to  us  by  geology,  and  the  narrative  of  the  Creation  in 
the  Hebrew  Scriptures,  whether  as  briefly  delivered 

Even  where  from  Sinai,  or  as  expanded  in  Genesis.    In  the  minds 

admitted, 

other  of  cdl  competently  informed  persons  at  the  present  day, 

doubts  re- 
main, after  a  long  struggle  for  existence,  the  literal  belief 

in  the  Judaical  cosmogony,  it  may  now  be  said,  has 
died  a  natural  death.  Yet  many  are  still  haunted 
by  its  phantom,  which  perpetually  disturbs  their 
minds  with  apprehensions  equally  groundlees,  on  col- 
lateral points. 

Most  rational  persons  now  acknowledge  the  failure 
of  the  various  attempts  to  reconcile  the  difficulty  by 
any  kind  of  verbal  interpretation ;  they  have  learnt 


Essay  ILJiL 
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to  see  that  the  ''  six  dajs  of  thousands  of  years  ^ 
have^  after  all^  no  more  correspondence  with  anj 
thing  in  geology  than  with  any  sane  interpretation  of 
the  text  And  that  the  '*  immense  period  at  the 
beginning,"  followed  by  a  recent  literal  great  catas- 
trophe and  final  reconstruction  in  a  week,  is,  if 
possible,  more  strangely  at  yariance  with  science. 
Scripture,  and  common  sense.  Tet,  while  they  thus 
view  the  lalxftirs  of  the  Bible  geologists  as  fruitless 
attempts,  they  often  do  not  see  that  they  are  fruitless, 
not  because  they  fail  in  detail,  but  because  they 
proceed  altogether  on  wrong  grounds  and  in  a  wrong 
direction,  and  thus  remain  under  the  dominion  of 
the  same  radically  mistaken  prepossessions,  which 
lead  to  not  less  unhappy  misconceptions  on  other 
allied  topics. 

Well  might  Humboldt*  speak  of  geology  as  ''now 
finally  abstracted,  on  the  Continent,  at  least,  from 
Semitic  influences."  But  in  this  country  it  may  be 
hoped  a  better  epoch  is  beginning  to  dawn,  as  it 
must  do,  in  proportion  as  men  reflect  on  the  real 
basis  of  their  reasonings,  and  learn  to  apprehend 

«  Goonoi^  Ift  tnmaL  p.  288. 
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clearly  the  distinct  grounds  on  which  science  and 

Christian  belief  respectively  repose. 

E^iution         And  if  to  the  general  truth  of  the  immense  conti- 

not  more 

oppoiedto    nuous  series  of  slow  gradual  and  local  formations 

Scripture 

tban  au       constituting  the  earth's  crust,  disclosed  by  geology, 

geology. 

we  add  the  grander  theoretical  inference,  that  all  the 
varied  modifications  of  animal  life  were  equally  pro- 
duced according  to  some  regular  scheme  of  physical 
causes ;  or,  if  the  more  imaginative  speculator  should 
think  that  he  can  identify  that  scheme  with  certain 
physiolo^cal  indications  of  rudimentary  evolution, — 
it  is  impossible  to  see  in  what  respect  the  latter  class 
of  views  can  affect  religious  considerations  more  than 
the  former,  or  be  more  opposed  to  the  letter  of  the 
Mosaic  description  than  they  are.  Yet  there  are 
those  who  seem  to  view  these  last  ideas  with  more 
peculiar  apprehension.  The  discrepancy  cannot 
really  be  greater  whether  we  adopt  any  physical 
theory  of  the  mode  of  origination  of  successive  forms, 
or  whether  we  reject  all  such  speculation.  In  a 
word,  those  who  understand  and  accept  geolo^cal 
truths  at  all,  and  admit  the  palpable  contradiction  to 
the  Old  Testament  without  prejudice  to  their  faith, 
cannot  with  consistency  make  it  a  ground  of  objection 


L 
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to  any  hypotheses  of  the  nature  of  the  changes  indi- 
cated, that  they  are  contrary  to  Scripture,     They  are 
in  no  way  more  bo,  than  all  geology  is. 
The  idea  which  is  often  attached  to  the  word  uetof 

crestioii 

<<  Creation^"  as  meaning  a  calling  into  existence  out  ont  of 

nothing. 
of  nothing  (as  already  observed),  rests  wholly  upon 

certain  metaphysical  arguments  *  which  it  is  no  part 

of  my  design  to  discuss.     But  with  reference  to  the 

opinions  of  those  who  lay  so  much  stress  on  the  letter 

of  the  Bible  in  such  points,  I  would  merely  observe 


*  The  doctrine  of  the  origination  of  matter  out  of  nothing  has  been 
upheld  on  TariouB  metaphysical  grounds;  but  it  has  received  peculiar 
inpport  from  the  speculations  of  Oken,  in  his  work  before  referred  to. 
(iSements  of  Phrsio-Philoeophy,  by  Lorenz  Oken,  M.  D.,  Prof.  Nat 
Hist.  Zurich.  TransL  by  G.  A.  Tulk,  M.  R.  a  S.  Published  by  the 
Bav  Society,  1847. 

fiis  whole  theory  rests,  in  the  first  instance,  on  certain  views  of  what 
is  termed  **  Mathesis  **  and  **  Ontology,"  which  consist  in  deriving  the 
origiiwl  existence  of  matter  on  the  principle  of  the  algebiaic  formula 
0  =•*■—,  or  **ont  of  nothing  there  is  something,"  which  is  applied  in  an 
hypothesis  of  antagonistic  principles  of  existence,  under  certain  con- 
ditions neutralising  each  other,  but  under  others  evincing  independent 
existence. 

From  metaphysical  principles  of  this  kind  the  author  deduces  the 
existence  of  an  **  eternal  seli^oonsciousness,  which  is  God "  (S  6L)»  and 
even  the  mode  of  his  existence  leading  to  the  doctrine  of  the  IMnity 

(§  67.). 

Again,  on  similar  grounds,  introducing  the  ag^endes  of  heat,  light, 
ether,  and  especially  **  polarity,"  from  a  combination  of  these  with  the 
antagonistic  ideas  before  mentioned,  he  derives  monads,  and  thus  the 
world's  development  out  of  nothing  by  processes  which,  he  says,  are  the 
exact  "  Genesis  of  Moses,"  terminating  at  length  in  the  creation  of  man. 
/c  958.V 

He  ascribes  the  existence  of  the  universe  in  the  first  instance  to  the 
Divine  will:  *«God  spake  and  it  was  "  (§  68.^  And,  again,  *«God  has 
made  heaven  and  eaith  out  of  nothing.  Crod  has  not  found  matter  co- 
eternal  with  Himself,  and,  like  an  architect,  arransed  this  to  His  fancy; 
but  he  has  out  of  His  own  eternal  omnipotence  by  Bis  will  simply  evolved 
the  world  out  of  nothing  into  existence."  (§  167.^  But  all  this  will  not 
satisfy  the  bigots,  who  set  down  Oken  as  an  atheist  I 
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thaty  whatever  may  be  the  valae  of  other  arguments 
in  support  of  it^  it  is  wholly  destitute  of  any  founda- 
tion in  Scriptural  authority.  The  word  which  in 
Genesis  and  elsewhere^  is  rendered  '^  create,"  has 
been  pronounced  by  eminent  Hebrew  scholars*  by- 
no  means  to  bear  the  sense  above  mentioned,  being 
only  a  stronger  or  more  intensitive  form  of  expression 
of  the  idea  of  making  or  fashioning.  While  other 
passages  leave  the  idea  at  least  equally  indefinite; 
if,  indeed,  they  do  not  in  some  sense  refer  to  pie- 
existent  matter.f 
Organised         Moreover,  in  the  particular  instances  of  the  crea- 

fonned  oat   tiou  of  animals  and  plants,  it  is  notorious  that  in  the 
of  nothlDg. 

very  langifage  of  the  Mosaic  narrative,  the  aquatic 

animals  are  described  as  being  brought  forth  out  of 

the  waters  Xt  as  the  land  animals  and  plants  are  out 

of  the  earth,  and  man  especially,  as  formed  not  out 

of  nothing,  but  out  of  ''the  dust  of  the  ground.'' 

Thus,  at  any  rate,  those  who  maintain  that  the  first 

individuals  of  all  new  species  were  always  brought 


*  On  this  point  the  reader  is  referred  to  the  authority  of  Dr.  Pnacy  in 
Bnckland's  Bridgewater  Treatise,  L  24. 
t  See  e.  g.  Heb.  xi.  8. 
I  Geo..!.  11.  20.;ii7. 
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into  existence  out  of  nothing,  can  at  least  have  no 
shadow  of  Scripture  anthoritj  for  sach  a  belief. 

But  the  most  strange  and  inconsistent  part  of  the  inoonBist- 

ency  of  re- 
whole  seems  to  be,  that  those  professing  such  literal  Plated 

cnatioiis. 
adherence  to  the  Mosaic  narrative  shoold  utterly  dis- 
regard it  in  having  recourse  to  so  many  successive 
repetitions  of  the  work  of  creation  in  different  epochs^ 
when  the  whole  drift  and  purport  of  that  narrative 
is  manifestly  and  palpably  directed  to  the  one  special 
object  of  representing  the  whole  as  a  single  creative 
act^  begun  and  completed  in  the  six  natural  days,  with 
pecnliar  and  emphatic  reference  to  ^ejinal  cessation 
and  rest  on  the  seventh.  Yet  more  inconsistent  are 
those  who  contend  for  the  primeval  Sabbath,  and  yet 
uphold  the  seven  periods  of  unlimited  length  I 

The  prevalent  theology  is  too  deeply  immersed  in  Scriptani 

r^resenta- 
an  indiscriminate  and  unthinking  Bibliolatry.     But  tions 

adapted  to 

even  on  the  fullest    admission  of  inspiration,  the  the  state  of 

knowledge, 
slightest  rational  reflection  must  show  the  unreason- 
ableness of  looking  for  indications  of  the  inspired 
character  of  Scripture,  in  relation  to  any  other  sub- 
jects than  those  of  its  proper  spiritual  communica- 
tions ;  and  even  these  in  the  mode  of  their  introduction 
are  always  specially  adapted  to  the  apprehensions  and 
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condition  of  those  to  wbom  thej  were  addressed,  and 

always  to  be  applied  subject  to  the  dae  discrimination 

of  circumstances,  times,  parties,  and  dispensations. 

Beferenoe         Thus,  more  precisely  with  respect  to  the  subject 

m  the  New  q(  a  Creation,''  the  writers  of  the  New  Testament, 
Testament. 

doubtless  adopting  themselves  the  ezistmg  belief 
respecting  it,  yet  ueyer  dwell  upon  that  belief  in 
detail*,  nor  insist  on  any  of  its  peculiarities.  Thej 
refer  to  it,  in  fact,  only  in  a  general  sense  as  opposing 
the  superstitions  of  heathenism  t>  and  teaching  the 
Gentiles  that  the  elements  of  the  material  world, 
which,  either  directly  or  under  various  mythical  per- 
sonifications, had  been  the  object  of  their  worship, 
were,  in  reality,  the  creatures^  not  the  Creator^  to 
whom  alone  worship  was  to  be  given.  The  only 
specific  references  made,  are  those  of  a  more  elevated 
and  mysterious  nature,  involving  no  phyrical  ideas, 
but  referring  the  work  of  creation  to  the  Divine 
Logos  } ;  probably  in  refutation  of  the  speculations 


*  We  may  except  one  solitary  instance  (an  exception  which  eminently 

proves  the  rule),  when  the  Apostle  is  specially  argoing  with  tk»  HebroM, 

and,  referriog  to  their  belief  in  the  Divine  rest  on  the  seventh  day.  applies 

i  it  figmatively  to  the  fature  and  everlasting  rest  of  the  £uthf  ul.    (Heb. 

1  iv.  4.) 

i  t  Acts,  xviL  26. 

X  John  1 1. ;  GoL  i.  16.    See  Dr.  Burton's  Bampton  Lectnraa,  p.  112. 
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of  the  Gnostics;  or,  as  some  think,  in  giving  a 
Christian  sense  to  them. 

To  the  same  kind  of  misapprehension  may  be  Belief  in 
traced  —  but  even  with  less  appearance  of  reason  —  date  of  ° 
the  zeal  with  which  the  belief  in  man's  recent  origin  gin. 
on  the  earth  has  been  maintained,  and  the  suspicion 
and  animosity  excited  by  even  a  hint  or  conjecture 
at  any  possible  higher  antiquity  of  the  race.  The 
prevalent  belief  in  the  very  recent  origin  of  man, 
geologically  speaking,  depends  wholly  on  negative 
evidence.  And  there  seems  no  reason,  from  any 
good  analogy,  why  human  remains  might  not  be 
found  in  deposits  corresponding  to  periods  immensely 
more  remote  than  commonly  supposed,  when  the 
earth  was  in  all  respects  equally  well  suited  for 
human  habitation.  And  if  such  remains  were  to 
occur,  it  is  equally  accordant  with  all  analogy  to  ex- 
pect that  they  might  be  those  of  an  extinct  and  lower 
species.  The  only  real  distinction  which  marks  a 
supposed  ^' human  epoch  "  is  not  the  first  introduction 
of  the  animal  man  in  however  high  a  state  of  organi- 
sation, but  the  endowment  of  the  animal  with  the 
gift  of  a  moral  and  spiritual  nature.  It  is  a  perfectly 
conceivable  idea  that  a  lower  species  of  the  human 
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race  might  have  previoaslj  existed^  destitate  of  this 
endowment 
From  the  The  belief  in  the  recent  date  of  man  is  usually 

Hebrew 

chronology,  adopted  from  the  received  Hebrew  chronology,  itself 

(as  is  well  known)  open  to  critical  difficulties.     Buty 

indeed^  to  those  who  imagine  the  Bible  authoritative 

in  matters  of  philosophy  or  chronology,  there  is  no 

limit  to  inferences  of  this  kind.     There   are   some, 

even,  who  believe  that  the  '^  permanence  of  species  " 

is   a  Scriptural  doctrine^  because  it  is    said    that 

plants   ''after  their    kind''  ''have  their    seed    in 

themselves  1  " 

oiuecti<m         But  the  idea  of  a  physical  process  of  origination 

as  to  the 

origin  of      of  organic  life  has  excited  a  more  peculiar  opposition, 

niBn* 

on  the  ground  that  it  would  include  man   (md  his 

descent  in  the  general  category,  and  represent  the 

human  race  as  at  some  remote  period  gradually 

developed  out  of  an  inferior  species,   which,  it  is 

alleged,  savours  of    materialism,   and    lowers   the 

Phydcai       moral  dignity  of  man.     Now,  agreeably  to  what  was 

origin  of 

maninde-    advanced  in  a  former  Essay*,  it  must,  I  concave, 

pendent  of 

his  moral      appear,  that  in  proportion  as  man's  moral  superiority 
*  See  Essay  L  fiL,  and  Essay  IL  {  n. 
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is  held  to  consist  in  attribates  not  of  a  material  or 
corporeal  kind,  or  origin,  it  can  signify  little  how  his 
physical  natore  may  have  originated.  The  same 
moral  superiority  may  equally  belong  to  him  whether 
originally  evolved  out  of  any  form  of  lower  organic 
life,  or  out  of  a  clod  of  earth.  All  truths  relative  to 
man's  moral  or  spiritual  nature,  in  proportion  as  that 
nature  is  held  to  be  of  an  immaterial  kind,  must  be 
allowed  to  be  entirely  independent  of  any  theories  of 
the  origin  of  his  animal  and  material  existence. 

The  difficulties  felt  on  this  subject  by  some  seem  oijectioii 

with  regard 

mainly  to  arise  out  of  the  belief  as  to  man's  pri-  to  the  pii- 

mevil  state 

meval  state.  But  even  the  Mosaic  account,  it  is  of  man. 
admitted  by  most  interpreters,  altogether  refers,  not 
to  man's  physical  eonstitutian,  but  to  the  peculiar 
spiritual  nature  given  to  him ;  expressly  described  as 
**  breathed  into  him  "  *  by  a  special  act,  and  which  is 
generally  conceived  by  divines  to  have  constituted 
*^  the  image  of  God,"!  in  which  he  was  made ;  and 
irom  which,  according  to  the  received  view,  he  fell; 
all  which  can  surely  in  no  way  be  affected  by  what 
may  have  been  his  animal  nature  or  origin  prior  to 

•  Gen,  ii  7.  t  Cten.  L  27. 

KK 
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ikai  spiritual  creation ;  as  it  refers  to  that  part  of  his 
nature  which  is  spoken  of  expressly  as  distinct  from^ 
and  independent  of^  his  physical  constitution  and  ma* 
terial  organisation. 

But  if  we  look  to  the  New  Testament  view  of  the 
matter^  it  will  be  perceived  that  the  Christian  argu- 
ment assumes  man  in  a  state  of  degradation  and  sin, 
from  which  it  would  elevate  and  transform  him  bjr 
the  renovating  power  of  divine  grace.  As  to  any 
previous  state^  or  the  origin  of  that  depravity,  S^ 
*  Paul,  even  in  adopting  the  representations  of  the 
Old  Testament,  dwells  on  no  details,  but  directs  the 
whole  stress  of  his  argument,  not  to  the  physical 
history  or  origin  of  the  evil,  but  to  enhancing  the 
greatness  of  the  delwerawse  from  it,  and  points  to 
•Adam  only  to  lead  men  to  Christ.* 

Does  not  Thus    the    adoption    of   philosophical    views    of 

mlly  ftfbct 

the  doc-       orderly    evolution   will    not    be    found  to   impugn 

trine 

religious  doctrine.     Thus  the  theologian  can  have  no 

ground  for  denouncing  such  physical  speculations 

as  impious  or  subversive  of  scriptural  truth.     Were 

theories  of  development  ever  so  well  established, 

*  Bonu  T.  20. 
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the  J  would  not  affect  those  doctrines ;  they  do  not 
even  contravene  the  letter  of  the  physical  repre- 
sentations of  the  Old  Testament  to  as  great  an 
extent  as  all  geology  does,  and  still  less  do  they 
offer  any  opposition  at  all  to  the  more  spiritualised 
representations  of  the  New  Testament 

To    urge    objections,    however,    on    theological  Objections 

brought 

grounds  against  such  theories  has  been  a  popular  forward  by 

Mr.  Hugh 

topic  with  a  certain  class  of  writers;  and  it  constitutes  HUier. 
the  main  object  of  a  work,  already  referred  to,  which 
has  attained  a  more  especial  reputation  among  those 
who  adopt  such  theological  views  as  those  just  glanced 
at^or  who  conceive  physical  theories  necessary  for 
the  support  of  religious  faith, — Mr.  Hugh  Miller's 
''Footprints  of  a  Creator,"  &c  So  far  as  the 
author's  observations  bear  on  real  points  of  geology 
and  palaeontology,  they  are  characterised  by  his  well* 
known  acuteness  and  power  of  illustration*  Yet 
throughout  the  whole  we  cannot  but  observe  that 
the  polemical  spirit  and  avowed  theological  bias  with 
which  it  is  written  cannot  but  weaken  the  authority 
of  many  parts  of  his  physical  argument 

The  author  introduces  with  great  effect  remarks 
on  the  high  organisation  of  the  early  fishes,  on  which 
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he  is  SO  well  qualified  to  dilate,  and  which  he  enlargeB 
upon  with  so  much  animation  as  famishing  indu- 
bitable «  footprints  "  of  the  Creator; —that  this  is  ao 
everj  reader  will  most  willingly  admit,  but  in  what 
sense  it  is  mare  pecuUarbf  90  than  is  supplied  by  the 
contemplation  of  any  other  organised  structures,  or 
why  more  so  than  if  a  successive  develoimient  were 
made  out,  it  is  to  my  apprehension  impossible  to 
conceive. 

The  author,  though  a  very  strenuous  theolo^cal 
champion,  is  yet  candid  enough  to  allow  that  the 
theory  of  transmutation,  if  established,  would  not  be 
absolutely  '^atheistic ; "  yet  he  considers  it  hardly 
less  destructive  to  religion,  because  he  conceives 
(unless  I  mistake  his  meaning)  it  would  make  the 
human  soul  a  part  of  the  mere  development  from  the 
material  world ;  and  again,  because  it  is  opposed  to 
the  doctrine  of  man's  primeval  innocence*,  though 
in  what  way  it  could  affect  the  former  doctrine 
more  than  the  fact  of  man's  natural  birth  finom  a 
parent  does,  or  (in  accordance  with  what  has  just 
been  said)  how  it  is  at  all  related  to  the  latter  tenets 
is  equally  difficult  to  perceive. 

*  Footprints^  &c.,  p.  17. 
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There  are  many  who  in  their  aseal  for  the  authority  Origin  of 

ol^ectioDS 

of  the  Old  Testament  overlook^  or,  indeed,  seem  in  narrow 

Judaical 

altogether  ignorant  of,  the  better  views  disclosed  in 
the  New ;  and  it  is  to  this  Jndaical  school  that  Mr. 
EL  Miller's  theology  seems  traceable,  as  appears  in  a 
more  special  manner  from  some  remarks  towards 
the  conclusion  of  his  volume*  But,  without  diverging 
into  irrelevant  particulars,  I  would  only  observe, 
with  regard  to  the  pervading  principle  of  his  work, 
that  the  author  appears  to  consider  the  entire  question 
as  one  between  the  idea  of  Divine  operation,  and 
what  by  a  very  common  confusion  of  thought  he  re« 
gards  as  antagonistic  to  it,  the  principle  of  natural 
law  and  order,  and  censures  *^  those  who  would 
transfer  the  work  of  creation  from  the  department  of 
miracle  to  the  province  of  natural  law,  and  would  strike 
down  in  the  process  of  removal  all  the  old  landmarks 
ethical  and  religious,"  *  as  if  the  great  principle  of 
natural  laws  and  the  order  of  physical  causes  were 
not  as  entirely  the  emanation  of  the  Supreme  Mind, 
as  any  supposed  intervention  could  be,  and,  in  fact, 
the  only  true  proof  of  itf 


*  Footprints,  &c^  p.  17. 

t  I  will  add  the  following  exprearions  in  a  letter  fi»m  a  fHend  ae  a 
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In  no  wif  It  can  only  be  in  the  want  of  a  more  worth  j  ap- 
oiriiti.  preciation  of  the  tme  nature  and  real  independence 
of  Christianity  that  we  hear  denunciations  of  more 
enlightened  views  as  ^  removing  the  landmarks  of  all 
religious  and  moral  obligations,"  because  the  autho- 
rity of  the  Decalogue  and  the  Sabbath  is  thus  invaded^ 
which,  however,  a  slight  attention  to  the  language  of 
the  Apostle  of  the  Gentiles  must  convince  any  un- 
prejudiced inquirer  has  been  in  modem  times  un- 
happily mixed  up  with  Christianity  in  a  way  direetfy 
opposed  to  the  whole  spirit  and  tenor  of  his  teaching.* 
Nor  can  it  fail  to  be  observed  how  miserably  low 
must  be  the  notions  entertained  of  the  grounds  of 
moral  obligation,  if  they  can  be  supposed  implicated 
in  a  question  as  to  the  process  or  order  of  the  physical 


eommenUiy:  "  Seeing  the  Creator  in  His  laws  seems  an  idea  wortby  cf 
a  Christian  philosopher.  A  Hindoo  wants  a  god  made  for  him  hj  the  priest, 
before  be  can  understand  or  will  allow  the  idea  of  a  God :  and  onlj  sadi 
a  one  should  demand  in  natoral  theology,  the  occasional  t»aWing  of  ^  mm 
animal  oat  of  mad." 

*  The  practical  inflaence  of  these  Jadaical  riews*  displayed  in  tbe 

Sirit  of  Sabbatism,  is  sometimes  unhappily  exercised  eyen  oyer  science. 
amboldt  justly  satirises  <*  the  English  Sunday,  on  which  it  is  ainfbl 
after  Saturday  night  at  twelye  o'clock  to  read  off  a  scale,**  aa  haying 
destroyed  the  yalae  of  an  important  set  of  magnetic  obaenratjona. 
CCosm'os,  1st  transL,  note  118.  to  p.  188.)  Tet  extensiye  tables  of  certain 
obseryations  are  still  printed  in  which  every  moemtk  entry,  instead  ef 
degrees,  minutes,  and  seconds,  is  filled  up  by  the  word  **  Sunday  t "  It 
would  be  a  curious  calculation  to  find  the  real  value  of  a  letni  deduoed 
from  such  a  column ! 

On  this  subject  the  reader  is  referred  to  my  <*  Essay  on  the  Law  and 
the  Gospel,"  Kitto's  Journal  of  Sacred  Literature,  No.  IL  April  1848i  and 
to  my  two  Sermons,  **  Christianity  without  Judaism,"  185<k 
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creatioiL  Whether  those  grounds  be  regarded  as 
eonnected  with  intuitive  and  immntable  natural 
principles,  or  whether  they  be  referred  to  the  simple 
Stnthorily  of  Christian  precepts,  the  moral  law  of  the 
Gospel  built  upon  faith,  thej  must  be  equally  inde- 
pendent of  all  theories  of  creation  and  of  the  Judaicai 
law. 

In  connexion  with  this  subject,  one  other  argument  sncoetaiTe 
may  here  be  noticed  because  it  has  been  dwelt  upon  made  an 

by  some  writers  of  eminence  —  the  application  of  the  fof^^ 

des. 

supposition  of  '^  Successive  Creations,^  in  the  sense 
of  interruptions,  in  support  of  the  belief  in  miracles 
generally;  but  this  argument  (apart  from  the  hypo-> 
thetical  nature  of  the  events  assumed)  will  easily  be 
3een  to  be  of  very  little  force,  when  we  recollect 
that  these  so-called  '^  creations  "  were,  by  supposition, 
events  canstantiy  recurring,  and  essentiaUy  different  in 
their  entire  nature  and  eircumatances  from  any  allied 
miracles,  wholly  unconnected  with  any  revelation, 
and  according  to  the  very  terms  of  the  assumption, 
they  were  the  commencement  and  establishment  of  a 
series  of  naturcd  results,  of  which  (according  to  the 
view  commonly  adopted)  miracles  are  professedly  the 
violations. 

KK   4 
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Those^  indeed,  who  think  it  more  satisfactory  to 
adopt  that  yiew  of  miracles,  which  has  obtained  the 
sanction  of  so  manj  eminent  and  orthodox  divines  *  -^ 
(assuming  the  question  of  testimony)  that  instead  of 
interruptions  they  are  really  to  be  r^arded  rather  as 
instances  of  the  observance  of  some  more  compre- 
hensive laws  unknown  to  us,  —  will  of  course  see 
little  value  in  such  an  argument  as  tiiat  just  referred 
to,  but  will  naturally  feel  it  much  more  congenial  to 
their  ideas  to  fall  in  with  the  more  elevated  concep- 
tions of  law  and  order  presiding  over  even  the 
earliest  changes  and  evolutions  of  the  organic 
world. 

It  is  probably  in  reference  to  the  species  of  argu- 
ment just  "mentioned  that  Mr.  H.  Miller  expresses 
his  opinion  that  in  the  present  age  ''the  battle  of 

Does  not      the  evidences  will  have  to  be  fought  on  the  field  of 

afftctthe 

evidences     physical  science ;  **  f  ^^^  if  it  be  on  the  fair  field  of  true 

ofChiis- 

tianify.        inductive  philosophy  the  victory  will  clearly  be  on 

■  t        ■ 

*  This  view  has  also  been  remarkably  elucidated  by  Mr.  Babbago 
(ninth  Bridgewaier  Treatise^  ch.  viii.)  flrom  the  nature  of  **  laws  inter* 
mitting,"  as  exemplified  in  several  parts  of  mathematical  anal^'sis  and 
in  his  own  calcnlatine  engine  •>- that  is  to  say,  a  mathematical  Ifbrmnla. 
or  a  series  of  mechanical  movements — is  originaHy  so  oonstttntsd  and 
framed  that  it  shall  give  a  long  serif's  of  results  of  one  oontinuoos  cha- 
racter, but  at  some  one  point  shall  exhibit  a  singular  apparent  intcRiip> 
tion  of  that  series  or  deviation  from  it  which  is  novwtheleBS  really  as 
much  a  part  of  the  series  as  any  of  the  more  regular  tenna, 

t  Footprints^  p.  21. 
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the  side  of  law^  design,  arrangement,  and  subordina-r 
tion  of  causes,  as  the  true  exponents  of  supreme 
creative  power  and  wisdom,  and  the  real  evidences 
of  natural  theologj* 

With  regard  to  those  of  Christianitj,  in  the 
opinion  of  some  approved  divines  thej  mainlj  rest 
on  the  internal  and  moral  proof  which  it  carries 
with  it ;  and  the  more  the  age  advances  in  real 
enlightenipent  the  more  will  its  purely  spiritual 
claims  be  evinced,  as  wholly  independent  of  those 
adaptations  of  an  earlier  dispensation,  restricted, 
as  thej  were  suited,  to  the  condition,  the  ignor- 
ance, and  wants  of  a  particular  people  in  long* 
past  ages;  but  which,  nevertheless,  even  at  the 
present  daj,  are  still  by  many  strangely  regarded  as 
if  they  were  designed  for  permanent  and  universal 
truth. 

The  Christian  doctrines,  &om  their  very  nature, 
are  conveyed  in  the  language  of  the  spiritual  world ; 
they  belong  altogether  to  a  higher  order  of  things ; 
and  where  they  may  be  {expressed  as  in  any  degree 
related  to  material  objects  or  events,  these  repre- 
sentations cannot  now  be  canvassed  in  detail,  nor 
&11  within  the  province  of  physical  investigation: 
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what  are  expressly  described  as  sapemataral  mys- 
teries, are^  as  such,  exempted  from  physical  difficulties. 
The  truths  they  embody  shine  calmly  by  their  own 
heavenly  light,  like  the  stars  above  the  brighest  il-^ 
luminations  on  earth. 

All  external  evidences  must  necessarily  vary  in 
their  nature,  force,  and  application,  as  addressed  to 
different  ages  and  persons  of  different  capacity; 
unless  so  adapted,  they  must  fail  in  th^  object 
And  this  accords  with  what  we  find  was  the 
actual  method  and  practice  of  the  founders  of 
Christianity  in  their  appeals  to  the  different  parties 
and  classes  of  mind  they  addressed. 

The  evidences  of  natural  theology  (such  as  they 
Were  in  that  age)  are  expressly  recognised  by 
the  New  Testament  * ;  and  it  is,  therefore,  in  entire 
accordance  with  its  spirit  that  we  follow  them  out 
at  the  present  day  in  any  more  extended  specula- 
tions to  which  we  are  led  by  improved  science,  and 
by  which  we  may  be  able  better  to  elucidate  the 
order  and  method  of  the  visible  creation. 
Natond  Though  it  is  the  attribute  of  Divine  truth  to  be 

theologj 

progresaiye   one  and  the  same  for  ever,  it  is  no  disparagement  to 

•denoe.         > . ___..,...^ 

*  See  Bom.  L  20.;  Ac(0  ziy.  17. 
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that  inyariableness  that  natural  theology  shoidd  be 
progressweUf  changing  in  the  nspect  and  character  of 
its  evidence,  with  the  improvement  and  advances  of 
those  sciences  on  which  it  is  founded;  and  thus 
leading  to  more  enlarged  and  worthy  conceptions  of 
the  Infinite  and  Supreme  Intelligence,  which  can- 
not but  exert  a  beneficial  influence  on  the  views 
subsequ^itly  formed  of  more  particular  doctrines. 
Thus  to  shrink  from  any  investigation  because  it 
maj  seem  to  disparage  hitherto  accepted  ideas,  or 
to  unsettle  old  convictions,  is  a  mere  mark  of  weak- 
ness and  timidity  on  the  part  of  its  advocates  which 
is  inconsistent  with  the  resolute  pursuit  of  truth,  and 
can  end  in  nothing  but  endangering  the  very  cause 
they  seek  to  serve,  and  yielding  up  the  vantage 
ground  to  their  opponents. 

To  recapitulate  and  conclude :  as  in  the  eadeting  condiuion. 
Condition  of  the  material  world,  in  those  phenomena  ^^5|^  ^' 
which  are  best  understood  and  most  perfectly  inves-  toruption 
iigated  in  all  their  laws  and  relations,  it  is  that  we  ^eri^  p^ 
have  the  highest  and  most  indisputable  evidences  of 
the  Supreme  Moral  Cause ;  so  in  regard  to  the  past 
in  the  same  way,  where  we  can  best  trace  the  steps 
and  processes  by  which  the  changes  have  gone  on^ 
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there  we  recognise  the  true  evidences  of  creation. 
Tet  it  is  the  very  reverse  of  this  view  which  acertajn 
class  of  writers  would  seem  to  uphold.  The  j  would 
seek  the  proo&  of  creation,  not  in  the  knouniy  but  in 
the  unknown,  regions  of  Nature;  and  preciselj  in 
those  instances  where  we  are  least  able  to  trace  order 
imd  system  in  the  Divine  design,  there  they  think 
we  should  tnost  properly  find  its  evidence  I  that  we 
should  acknowledge  its  proo&  rather  in  the  tjjfiiorafioe 
than  in  the  Jmowledge  of  those  recondite  laws  by 
which  its  reason  is  manifested  I  that  we  should  behold 
the  Deity  mare  clearly  in  the  dark  than  in  the  light ; 
— in  confusion,  interruption,  and  catastrophe,  more 
than  in  order,  continuity,  and  progress. 
Ftfaiiei  In  If  in  travellinir  in  a  strange  country  we  see  around 
govern.  us  the  sigus  of  order  and  security,  dvilisation  and 
improvement,  law  and  justice,  maintained  without 
the  violent  or  visible  interference  of  authority  or 
force,  we  inunediately  infer  that  we  are  in  the  terri- 
tory of  a  firmly-established,  wise,  and  beneficent 
government  But  if  we  pass  into  another  district, 
where  all  these  signs  are  wanting, — where  we  find 
the  country  in  a  convulsed  and  tumultuous  state,  the 
social  machine  unhinged,  and  the  arm  of  power  dia- 
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played  only  in  ooercion^ — if  we  ahoold  be  told  that 
this  district  was  subject  to  the  same  goTernment,  we 
might  reasonably  doubt  or  deny  it;  assuredly  we 
should  not  infer  it  But  most  certainly^  if  the 
lawless  and  convulsed  state  of  the  country  and 
the  display  of  arUtrary  force  were  to  be  pointed 
out  to  us  as  the  special  proofi  and  indicatkma  of 
such  dominion ;  —  if  our  guide  were  to  say, "  Behold 
here  the  proper  display  of  the  majesty  of  the  law, — 
here  the  true  evidence  of  the  greatness  and  wisdom 
of  the  ruler/of  which  you  see  nothing  in  the  peacefiil 
territory," — we  could  only  regard  it  as  a  mockery. 
Tet  such  is  the  argument  of  ^  The  Footprints,''  and 
other  popular  works  of  the  same  class. 

Imagined  interruptions  of  preordained  order  for  lotemip. 

tlODt  of  law 

the  introduction  of  new  forms  of  life,  so  far  firom  interrap- 

tiODSOf 

evincing    perfections,     must    appear    rather    like  evidence. 

blemishes   in  the  beauty  of  creation;  marring  the 

picture  by  blots  or  blanks,  where  we  should  fail  to 

follow  the  outline  or  trace  the  artist's  design, — how* 

ever  we  might,  fix>m  the  surrounding  parts,  conjecture 

its  continuity. 

If,  in  following  the  track  of  a  person,  we  for  a  Evideiieeor 

fbo'^rlnti. 
time  lose  sight  of  it  in  broken  ground,  and  after- 
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wards  regain  it^  it  would  be  absurd  to  saj  that  we 
discover  his  footsteps  in  the  broken  ground,  because 
we  may  infer  that  he  must  have  passed  over  it;  so 
we  see  the  rational  evidence  of  creative  power  and 
wisdom  wherever  we  can  trace  the  particular  steps^ 
laws,  and  processes  hj  which  its  operations  have 
proceeded ;  but  where  the  order  of  causes  maj  be  as 
yet  hidden  from  us,  to  say  that  there  eepecuJly  we 
recognise  the  ^'indications"  and  '' footprints  of  the 
Creator'^ is  a  contradiction.  These  are  exactly  the 
points  in  which  those  indications  are  wanting^ 
Wanting  Through  all  past  time  we  discern  everywhere  the 

only  in  tlie 

origination   footsteps  of  the  Creator, — in  all  extinct  as  well  as 

of  new 

species.  all  living  organic  structures,  modelled  upon  one 
plan, — in  their  marvellous  affinities,  all  linked  in  one 
chain, — in  the  whole  scheme  of  one  contimioua 
series  of  causes  in  which  they  are  united, — eveiy- 
where,  ex€q>t  only  in  the  mode  of  their  origination, 
because  that  is  not  as  yet  traced  to  its  law ;  there 
alone — these  footsteps  are,  in  consequence,  at  present 
concealed  from  us,  though  even  there  analogy  points 
to  them  through  the  principle  of  orderly  evolu- 
tion. 
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Science  demonstrates  incessant  past  changes,  and  The  begin- 
dimly  points  to  yet  earlier  links  in  a  more  yast  series  ™»**«  ^ 
of  deyelopment  of  material  existence ;  but  the  idea 
of  a  hegmrnng^  or  of  creaiionf  in  the  sense  of  the 
original  operation  of  the  Diyine  yolition  to  con- 
stitute nature  and  matter,  is  beyond  the  proyince 
of  physical  philosophy;  it  can  only  belong  to  that  of 
faiihi  and  find  expression  in  the  language  of  inspir 
ration. 

But  though  we  know  not  what  was  the  beginning,  Order  the 

Divine 

or  will  be  the  end,  of  created  things,  and  though  the  ^nAetype. 
whole  of  the  present,  equally  with  the  past,  be  but 
changing  phases  of  existence,  and  the  material 
uniyerse  itself  be  but  perishable  and  transitory, — 
yet  LAW  and  obdeb  existed  before  them,  and  will 
continue  after  them ;  H  abmont  and  stmmetby  are 
permanent  and  eternal, — the  archetypes  of  the  Diyine 
plan, — the  yery  impress  of  that  Supreme  Reasok 
and  "  Wisdom,***  which  **  was  set  up  from  eyerlast- 
ing  ;**  which  ''  when  He  prepared  the  heayens  was 
there,"  and  "  when  He  appointed  the  foundations  of 
the  earth  was  by  Him;"  the  Diyine  Logos  of  the 

•  Ptot.  viil  28.  29. 
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Christian  (Genesis  *,  who  *^  was  in  the  beginning  with 
(Tod^  and  who  was  God :  bj  whom  all  things  were 
made^  and  without  Him  was  not  anything  made  that 
was  made." 


*  JohnLl. 
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No.  I. 

On  Inductive  Seaaomng, 

Kote  to  pp.  6. 13. 

The  well-known  passage  in  which  Aristotle*  analyses 
the  logical  nature  of  indactiTe  proof,  and  its  relation  to 
syllogism,  is  confessedly  not  only  obscure,  but  seems  to 
involve  a  contradiction,  especially  in  his  contrasting  syl- 
logism and  induction  in  one  place,  and  yet  showing  that 
induction  may  be  reduced  to  syllogism  in  another.  The 
difficulties  of  the  case  have  been  elaborately  discussed  by 
Dr.  WhewelLf  Aristotle's  view  is  simply  reducible  to 
this, — that  when  an  inductive  argument  is  put  into  the 
form  of  a  syllogism,  it  necessarily  involves,  as  the  major 
premise,  the  assumption  that  all  objects  of  the  kind,  of 
which  some  are  enumerated  are  like  those  enumerated  in 
the  particular  respect  specified.  With  this  assumption 
formally  introduced,  the  syllogism  is  perfect  in  point  of 
form.  This  is  exactly  what  is  pointed  out  by  Arch- 
bishop Whately.^    Or,  in  other  words,  it  amounts  to 


*  AnaL  Prior.  iL  25.  f  Camb.  Trans,  ix.  pL  1. 
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saying  that  the  argument  of  induction  cannot  be  re- 
duced to  a  syllogistic  form  except  by  formally  making 
this  assumption. 

The  only  real  question  involved  is,  as  to  the  means  of 
arriving  at  the  truth  of  this  assumption.  But  it  is  a 
main  consideration  often  overlooked,  that  the  truth  of 
the  premises,  or  the  source  whence  we  derive  them,  is,  in 
the  language  of  logicians,  a  matter  wholly  ^'  extra  dicth' 
nem,'*  and  with  which  the  syllogistic  theory,  as  such,  is 
no  way  concerned.  But  if  we  proceed  to  consider  the 
origin  of  this  assumption,  it  is  no  doubt  arrived  at  by  a 
process  of  reasoning  and  abstraction.  Aristotle  says  it 
is  necessary  voeiv  —  to  conceive  it  by  an  intellectual  act. 
The  question  is  as  to  the  nature  of  this  act ;  and  this 
is  what  I  have  above  endeavoured  to  elucidate.* 

Mr.  Mill  questions  the  principle  of  this  assumption, 
and,  in  some  respects,  opposes  the  views  of  Archbishop 
Whatdy  f,  yet  seems  to  admit  that  every  induction  is 
or  is  not  valid  according  as  the  particular  instances  ad- 
duced are  or  are  not  sufficient  to  make  it  allowable  to 
draw  the  general  inference.  But  it  may  be  asked  whether 
to  decide  this  in  the  affirmative  is  not,  in  fact,  equivalent 
to  making  the  assumption  in  question  ? 

It  is  also  important  to  bear  in  mind  another  distinction 
(which  Mr.  Mill  himself  has  elsewhere  admirably  illus- 
trated and  insisted  on  ^),  viz.,  that,  between  the  de  /aeto 
origin  and  sources  of  our  convictions,  on  the  one  hand, 
and  the  logictd  order  into  which  they  may  he  anafysed 


*  On  this  subject  the  reader  is  referred  to  an  acote  diseosaion  in  a 
small  work  entitled  "  A  Delineation  of  the  Primary  Principles  of  Bea- 
Boning/'  by  the  Rev.  R.  B.  Kidd.    London,  1856,  p.  256. 

t  Logic,  L  878.  t  lb.  L  267. 
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on  the  other,  thej  differ  as  a  physician's  prescription 
differs  from  a  chemical  analysis  of  the  ingredients. 

With  respect  to  the  peculiar  ^'inductive  principle" 
maintained  by  some,  it  is  alleged  that  we  have  a  certain 
inherent  principle  of  knowledge,  which  nevertheless  re- 
quires for  its  operation  the  exhibition  of  a  certain  amount 
of  external  facts ;  and  this  has  been  eloquently  compared 
to  the  inherent  powers  of  vegetable  life,  as  in  a  bud,  to 
develop  to  a  flower ;  yet  the  external  influences  of  sun, 
rain,  ftc,  are  not  less  necessary  to  its  action.  Or,  again, 
in  the  same  way,  the  eye,  constructed  as  it  is,  could  not 
see  without  light ;  or,  otherwise  constructed,  could  not 
see  in  the  light.* 

But  all  these  illustrations,  apt  and  imposing  as  they 
are,  are  after  all  of  little  real  force,  if  the  flrst  assump- 
tion, that  we  have  such  a  distinct  internal  power,  is 
shown  to  be  unnecessary,  and  that  there  is  nothing 
really  peculiar  in  the  case,  as  has  been  attempted  in  my 
first  Essay,  §  i. 

The  general  assumption  that  the  mind  has  a  power  of 
inferring  with  certainty  more  than  actual  experience 
warrants,  presented  in  a  variety  of  forms  of  illustration, 
forms  the  substance  of  various  speculations  on  this  ques- 
tion ;  all  which,  I  believe^  are  capable  of  analysis,  and 
therefore  ought  to  be  subjected  to  it|  up  to  simpler  prin- 
ciples. The  favourite  practice  is  to  avoid  this  labour,  by 
setting  down  every^ing  as  a  peculiar  uUimaie  principle. 

Thus,  Descartes  speaks  of  the  "  seeds  of  truth  which 


*  See  an  able  article  in  the  Edinb.  Review,  Jan.  1862,  p.  28.  ;  alao 
De  Morgan,  Fonnal  Logics  p.  82. 
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exist  naturallj  in  our  souls.  **  *  Others  have  contended 
for  innate  ^  capacities,**  not  ideas,  and  have  asserted  a 
combined  action  of  these  capacities  with  the  experience 
of  the  senses,  as  leading  to  inductive  generalisation. 

A  proof  of  such  intuition  is  often  alleged  in  mathe- 
matical axioms,  or  in  the  deduction  of  neeesfar^  truth 
generallj,  on  which  I  have  commented  at  lai^e  in  my 
**  Essay  on  Contingent  and  Necessary  Truth,**  before  cited, 
and  I  conceive  have  indicated  that  they  may  be  reduced 
to  simpler  elements  requiring  no  such  theoretieal  asaomp* 
tion. 


In  those  parts  of  these  Essays  which  bear  on  metaphy- 
sical questions,  I  have  adverted  little,,  if  at  all,  to  their 
degree  of  accordance  or  discordance  with  those  of  the  most 
celebrated  metaphysical  writers*  This  has  arisen  chiefly 
from  the  wish  to  avoid  going  into  controversy,  or  appear- 
ing to  advocate  the  tenets  of  any  particular  schooL  But 
a  few  remarks  may  seem  called  for  by  the  importance  of 
some  of  the  topics  adverted  to,  in  extension  and  conti- 
nuation of  those  above  offered. 

In  what  I  have  advanced,  more  especially  on  the  **  in- 
ductive principle,"  and  on  the  nature  of  "causation** 
(differing  from  the  views  often  maintained,  at  which  I  have 
glanced),  it  will  be  seen  by  readers  versed  in  the  writings 
of  Kant,  that  some  of  the  topics  discussed  ran  very 
nearly  parallel  with  those  of  his  celebrated  inrestigations. 
It  may  therefore  be  adrisable  to  add  a  remark  or  two,  as 
to  the  degree  in  which  my  ideas  may  seem  to  resemble, 
or  to  be  opposed  to,  those  of  so  eminent  a  philosopher. 

•  Mtfthode^p.&. 
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In  general,  as  to  the  physical  sciences,  Kant  observes 
most  truly,  that  when  they  first  assumed  a  truly  philoso- 
phic form,  in  the  investigations  of  Gralileo,  it  became  clear 
that  man  is  not  the  passive  disciple^  but  the  judge  of 
nature,"  *  starting  d  priori  physical  problems ;  that  such 
principles  of  reason  exist  in  nature,  and  thus  physical 
science  and  induction  are  not  mere  empiricism,  but 
founded  in  retuan. 

I  need  hardly  remark  how  exactly  this  agrees  with 
the  eloquent  observation  of  (Ersted  quoted  in  my  first 
Essay,  §  i.,  or  how  fully  I  concur  in,  and  have  endeavoured 
to  analyse  and  illustrate,  the  same  trutlu  The  **  principles 
of  reason  "  which  *< exist  in  nature"  are  undeniably 
brought  out  by  our  abstractions,  whence  we  can  reason 
downwards,  and  in  many  cases  predict  physical  results ; 
but  there  must  be  an  original  abstraction  from  expe- 
rience, to  lead  ns  to  those  natural  principles. 

The  question  of  the  origin  of  our  knowlege,  and  how 
far  it  is  or  is  not  entirely  derived  from  experience,  as 
is  well  known,  is  largely  discussed  by  Kant,  and  forms,  In 
fact,  the  basis  of  his  researches. 

When,  in  the  introductory  part  of  his  work,  he  asserts 
that ''  no  knowledge  precedes  experience,  all  commences 
with  it,"  he  yet  draws  the  distinction  between  **  com- 
mencing with  experience  "  and  ^  coming  from  it,"  which 
he  illustrates  by  the  example,  "  Every  murder  supposes 
a  murderer."  Here  experience  furnishes  one  element, 
the  matter  of  knowledge  —  the  ideas  of  a  murder,  of  a 
murderer ;  but  the  other  element,  the  formal  part  (as  he 


*  See  Conain'e  Lectures  on  Kant,  tnuul.,  p.  19. 
I.  &  4 
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calls  it),  is  equivalent  to  the  assertion  ^  Every  change  sup- 
poses a  cause  of  change,"  which,  he  says,  surpasses  ex* 
perience,  jet  could  not  commence  without  it.  This 
element  he  considers  to  he  derived  from  the  mind  itsdf, 
or  to  arise  a  prioru  ^*  Every  event  must  have  a  cause," 
is  a  maxim  which  "  anticipates  all  future  experience,  and 
is  independent  of  all  past  experience,"  though  even  here 
one  element,  '^  change,"  is  derived  from  experience^  but 
the  other,  *'  necessity,"  is  not.* 

Nothing,  I  think,  can  be  more  dear  or  masterly  than 
Kant's  reduction  of  the  question  to  the  wider  and  es- 
sential point  of  the  difference  between  contingent  and 
necessary  truth:  and  it  seems  in  complete  accordance 
with  his  own  views  if  we  advance  one  step  further, 
and  remark  the  correspondence  of  this  distinction  be- 
tween that  of  ^'  experience,'*  which  is  '*  contingent,**  and 
the  logical  deduction  of  one  truth  yrom  anathett  which  is 
"necessary;"  and  this  I  believe  constitutes  the  entire 
idea  of  "  necessity,"  —  necessity  ofreasonj  which  is  wholly 
relative  to  some  previously  established  truth. 

We  may,  if  we  please,  analyse  the  inference  (in  the 
case  supposed)  up  to  the  maxim  *^  Every  event  must  have 
a  cause,"  though  we  do  not  in  practice  so  deduce  it. 

But  taking  the  theoretical  analysis  (observing  that 
the  word  '*  cause,"  as  here  used,  involves  no  opinion  as  to 
the  abstract  nature  of  causation,)  it  refers  to  a  mere 
inference  from  the  general  observation  of  changes^  that 
they  are  connected  in  a  series,  which  is  a  generalisation 
from  experience,  and  '^  surpasses  experience  *'  only  in 
the  same  sense  as  all  inductive  conclusions  do. 

Or  we  may,  if  we  please,  set  out  from  some  higher 

*  See  Coiuiii'*  Lectures  oa  Kant,  traiuL,  p.  2a. 


APPENDDL  521 

abstraction  from  experience,  the  idea  of  ^  an  event  **  in 
general.  When  we  have  formed  this  abstraction,  and 
defined  it  at  our  pleasure,  we  may  reason  upon  the  defini- 
tion BO  formed,  and  may  come  to  the  conclusion  that 
every  ''event,"  in  the  sense  assigned,  must  be  preceded 
by  another.  Whatever  may  be  the  nature  of  this  defini- 
tion and  the  reasoning  upon  it  (supposing  it  logically 
correct)^  the  conclusion  will  have  the  same  degree  of 
certainty,  and  no  more,  with  that  of  the  original  abstrac- 
tion of  the  idea  of  an  ^  event" 

Kant,  when  he  proceeds  to  the  more  full  analysis  of 
the  question  (as  is  well  known),  recognises  two  sources 
from  which  all  knowledge  is  derived :  (1.)  the  **  sensory," 
which  is  merely  recipient  and  passive,  and  gives  repre- 
sentations or,  what  Cousin  renders  **  intuitions  "  of  phe- 
nomena ;  (2.)  what  is  rendered  **  understanding,"  but  seems 
to  me  to  correspond  to  Locke's  **  abstraction,"  which  is 
active,  and  forms  ''conceptions"  or  "notions,"  and 
^spontaneously  developes  itself."-*  The  study  of  mental 
operations  belonging  to  the  two  respectively,  and  hence 
termed  "  .Esthetic  "  and  "  Logic." 

It  is,  I  apprehend,  to  the  closer  analysis  of  the  2nd 
faculty,  corresponding  to  "  abstraction,"  that  the  solution 
of  the  whole  difficulty  of  what  has  been  termed  the 
"fundamental  antithesis"  of  all  philosophy  —  that  be- 
tween sensation  and  idealisation  —  may  be  referred. 

Any  seemingly  preliminary  general  assumption,  such 
as  "  Every  event  must  have  a  cause,"  is  no  really  d  priori 
idefi.  In  the  ^rst  processes  of  induction  vre  do  not 
adopt  any  such  generalisation;  it  is  the  result  of  the 
exercise  of  abstraction  and  comparison,  by  which  we 
graduaUy  and  insensibly  come  to  anticipate  the  senses. 
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and  often,  indeed  almost  alwajs  at  first,  erroneously.  In 
a  word,  '^  necessary  truth"  is  nothing  but  <*  necessary 
consequence;**  and  this  is  purely  a  matter  of  logic— 
the  result  of  a  series  of  abstractions  combined  together. 
That  the  general  must  include  the  particular,  is  merely 
an  essential  part  of  the  idea  and  process  of  abstraction. 

Experience  collects  particulars ;  abstraction  or  genera* 
lisation,  so  far  from  adding  anything  which  experience 
does  not  supply,  in  fact  takes  away  all  the  points  of 
difference,  and  leaves  only  the  points  of  resemblance  as 
the  naked  abstraction  or  general  idea.  It  is  only  with 
ideas  thus  abstracted  that  we  can  reason. 

The  ideas  of  time  and  space  are,  I  believe,  not  formed 
St  all  till  after  long  experience;  they  then  result  as 
highly  generalised  abstractions.  Consciousness  is,  I  con- 
ceive, nothing  else  than  an  abstraction  from  continual, 
universal  experience.  Kant  connects  the  idea  of  time  with 
that  of  consciousness,  as  on  this  view  would  be  the  case. 

On  these  grounds  I  agree  with  him,  that  *'  a  complete 
analysis  shows  that  every  thought  can  be  directly  or 
indirectly  traced  to  the  *  intuitions,*  and  consequently  to 
the  sensory."  ♦ 

As  to  the  idea  oi  space,  he  observes,  '*  How  can  there 
be  in  the  mind,  bufr>re  any  objects  whatever  have  been 
presented  to  na,  on  internal  intuition  which  shall  deter* 
mine  the  conception  of  such  objects  ?  It  must  be  that  it 
exists  in  the  subject  as  a  formal  capacity  of  being  affected 
by  obj^.^t8^  and  of  receiving  from  them  by  this  means  an 
immefliaio  representation,  that  is  to  say  an  'intuition,' 
— a  foim  of  the  external  sense."  f 

*  Cousin's  L«ctiins  on  Kant,  transL,  p.  4L        f  ll>-  P-  ^d« 
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Nothing  can  be  a  more  distinct  exposure  of  the  notion 
of  ideas  or  tmths  existing  originally  in  the  mind,  though 
perhaps  the  phraseology  employed  is  not  so  clear  as 
might  be  wished.  Grounded,  however,  on  these  distinc- 
tions, Kant  classifies  all  sciences  under  the  two  heads  of 
those  derived  d  posteriori  or  empirically  from  experience, 
such  as  the  natural  and  experimental  branches;  and 
those  investigated  d  priori^  as  arithmetic,  geometry,  &c. 
In  particular,  he  contends  that  the  mathematical  sciences 
involve  the  principle  of  identity,  but  carefully  dis- 
tinguishes that  they  do  not  originate  out  of  it ;  it  is  only 
a  necessary  condition  of  their  deduction.* 

When  Kant  observes  that  the  idea  of  <^  space  exists  in 
the  subject  as  a  formal  capacity,**  &c,  it  is  surely  saying 
nothing  more  than  that  the  power  of  abstraction  exists 
in  us,  by  which  we  form  such  a  representation  or  idea* 

Beid  and  others  have  asserted  *^  innate  capacities,** 
instead  of  innate  ideas,  which  seems  to  me  to  add  very 
little  to  the  explanation  of  the  case.  I  believe  that  all 
supposed  it  priori  principles  are  really  reducible  to  the 
results  of  what  Kant  recognises  as  the  active  principle 
(abstraction),  superadded  to  the  ^*  sensory  "  or  receptive 
to  which  last  they  must,  however  remotely  and  indi- 
rectly, trace  their  first  origin. 

The  distinction  between  science  observational  and 
abstract,  d  posteriori  and  d  priori^  I  believe  to  be  merely 
one  of  degree :  in  the  lowest  collection  of  familiar  facts 
there  must  be  idealisation ;  in  the  highest  deduction  from 
a  first  principle,  that  first  principle  is  a  result  of  gene- 
ralisation— of  abstraction  from  particulars  originally  ac- 

*  Gonan's  Lectures  an  Kant,  tmnaL,  p.  82. 
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quired  by  obseryation  and  ezporience  external  or  internal. 
The  reasoning  downwards  is  necessary  reasoning ;  and 
thus  the  result  is  relatively  a  necessary  truth.  In  many 
instances  we  can  arrive  by  two  or  more  such  courses  at 
the  same  result :  where  we  follow  deduction  from  a 
highly  simple  first  principle,  there  we  have  the  more 
purely  necessary  positive  science ;  where  from  a  lower, 
or  only  from  the  lowest,  there  the  less  pure  and  necessary, 
and  the  more  contingent 

This  is  what  I  have  endeavoured  to  exemplifyin  sevoral 
parts  of  these  essays,  especially  Essay  I.  §  i.  pp.  21.  etseq. 

As  to  the  principle  of  identity  in  mathematics,  I  have 
elsewhere,  as  I  conceive,  shown  that  identity  of  quantity 
is  not  the  essential  idea,  but  difference  of  operation  on  the 
same  quantity, — that  the  general  expression,  in  a  word,  is 
not  the  celebrated  a=^ay  but/(a)=r^  (a)  where  the  func- 
tions or  operations  designated  by  /and  ^  are  essentially 
different 

y.  Cousin,  in  commenting  on  those  portions  of  Kant's 
principles  just  referred  to,  does  not  conceal  his  hostility 
to  the  '* sensational '^  school;  and  is  not  sparing  in 
animadversions  on  Kant  whenever  he  discovers  in  him  a 
leaning  towards  its  doctrines,  or  in  expressions  of  triumph 
when  he  thinks  he  can  adduce  Kant  as  an  auxiliary 
against  it 

Cousin  insists  mainly  on  the  assertion  that  all  induc- 
tion rests  on  the  primary  assumption  of  the  stability  of 
the  laws  of  nature,  which  he  says  is  beyond  all  experience, 
and  attacks  the  sensational  philosophy  as  inconsistent  in 
admitting,  as  he  conceives  it  must  do,  this  princif^ 
observing  that  'Hhe  necessary  cannot  follow  from  the 
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contingent."  And  here  he  considers  Eiuit^s  views  as 
tending  directlj  to  the  complete  overthrow  of  sensation- 
alism, in  admitting  this  first  principle.* 

He  also  objects  to  Kant's  making  consciousness  depend 
on  the  sensory,  as  supposing  it,  thus,  passive  and  recep- 
tive, which  he  regards  as  absurd  and  contradictory. 

As  to  causation,  Kant,  though  generally  upholding 
.  Hume,  yet  censures  him  for  decrying  H  priori  principles 
as  fancies  of  the  imagination  and  originating  in  nothing 
more  than  a  habit  explicable  by  experience  and  its  laws, 
and  thus  purely  empirical,  and  in  no  way  characterised  by 
necessity  or  universality.  **  To  support  this  novel  opinion,** 
Kant  says,  ''he  appeals  to  the  commonly  adopted  idea 
of  the  relation  between  causes  and  effects,"  and  infers  that 
there  is  no  real  necessary  relation  on  d  priori  grounds. 
Thus,  tf.  g.,  no  a  priori  principle  could  teach  us  that  the 
sun's  rays  would  melt  wax  and  harden  clay,  whereas  Ejint 
contends  that  we  can  infer  a  priori  that  something  has 
preceded  the  facts  in  question,  and  that  they  are  due  to 
some  constant  law,  though  it  is  for  experience  to  deter- 
mine whathiw.  Hume,  he  contends,  erroneously  concludes 
the  contingency  of  the  law  itself  from  the  contingency  of 
the  actual  cases  of  its  application,  and  hence  reduces  the 
principle  of  causality  to  mere  association  of  ideas  and 
contingent  relations.f 

That  we  can  and  do  infer  that  all  phenomena  are  due 
to  some  constant  law,  that  everything  in  gradation  may 
be  traced  to  successively  higher  principles,  as  Kant 
most  truly  affirms,  is  precisely  what  I  have  here  con- 
tended ;   and  this  is  what   I  conceive  must  be  super- 

^  Coonn's  LMtnres  en  Kast,  tniiBL,  p.  82.  )  lb.  p.  152. 


B26  APPENDIX. 

added  to  Hume's  principle  of  mere  **  invariable  reference," 
in  order  to  give  a  just  philosophical  view  of  the  nature 
of  causation:  but  still  all  this  is  purely  the  result  of 
successive  akiiraeiian. 

The  objections  thus  referred  to  seem  to  me  to  be  com* 
prehended  in  a  very  small  compass,  and  to  be  all  of  a 
kind  to  which  the  remarks  here  advanced  on  the  in- 
ductive principle  furnish  a  sufficient  reply.  We  do  noi,  I 
apprehend,  even  pretend  to  **  derive  the  necessary  from 
the  contingent!"  The  necessity  of  any  conclusion  rela- 
tively to  the  premises,  is  merely  a  part  and  consequence  of 
the  nature  of  abstraction ;  and  there  is  no  other  necessity 
in  any  truth.  .  The  very  highest  abstractions  are  only 
results  of  experience,  co-eztensive  perhaps  with  human 
thought,  and  hardly  separable  from  our  nature. 

^'  That  all  the  phenomena  of  nature  are  referrible  to 
some  constant  laws,**  is  an  universal  truth,  no  further 
necessary  than  the  necessity  of  reason  makes  it. 
Perpetual  extensions  of  the  principle  of  natural  law, 
more  and  more  comprehensive,  are  being  constantly 
worked  out,  often  only  in  abstract  theory,  which  may 
perhaps  long  wait  before  it  receives  confirmation  from 
observation.  These  necessary  deductions,  unlimited  by 
any  material  boundaries,  all,  however,  set  out  from  some 
truth  of  experience,  however  remote  and  simple,  and 
cannot  be  more  necessary  or  certain  than  U  is. 

In  connexion  with  the  same  topics  a  recent  small  pub- 
lication, <^  An  Inquiry  into  Speculative  Philosophy,*  ftc, 
by  A.  Vera,  late  Professor  in  the  University  of  France 
(1856),  demands  a  brief  notice. 

The  disparagement  of  Bacon  with  which  the  auUior 


oommencea^  in  fact,  torns  upon  denying  what  no  one 
does  or  can  aBseri;  vis.  that  he  was  the  inventor  of  the 
inductiTe  method.  It  may  even  be  true  that  he  did  not 
essentiallj  improve  upon  its  principles.  But  surely  praise 
enoogh  remains  to  him,  to  have  been  the  first  to  assert 
and  apply  it  as  a  philosophical  method,  to  the  subversion 
of  the  then  prevalent  scholastic  systems,  as  well  as  to  point 
ont  the  systematic  course  which  must  be  pursued  in  its 
actual  application  to  the  extension  of  physical  discovery. 

With  respect  to  the  nature  of  the  inductive  method  it« 
sel^  M.  Vera  dwells,  with  the  same  emphasis  as  so  many 
preceding  writers  have  done,  on  the  primary  difficulty  of 
the  source  of  inductive  generalisation.  I  venture  to 
think  that  if  he  had  bestowed  attention  on  my  first 
Essay,  §  i.,  he  would  at  least  have  acknowledged  it  as 
ofiering  an  attempt  to  explain  that  difficulty  on  principles 
strictly  accordant  with  a  sound  analysis  of  mental  pro* 
cesses  without  assuming  any  peculiar  it  priori  principles 
whatever,  and  which^  if  insufficient,  should  at  least  be 
shown  to  be  so. 

That  induction,  even  in  its  lowest  stage  and  degree^ 
the  mere  collection  of  facts — implies  ideas,  not  mere 
sensations^  I  quite  agree  with  the  author  in  asserting.  No 
act  of  observation  of  the  senses  is  complete,  or  capable 
of  any  application  — in  fact,  cannot  be  said  to  be  accom- 
plished at  all —  without  idealisation. 

If  writers  on  induction,  proceeding  on  what  is  impro- 
perly called  the ''  sensational  theory,"  have  omitted  to  state 
this,  or  have  currently  used  language  which  might  seem 
to  imply  the  contrary — this  is  doubtless  a  faulty  — yet  I 
believe  that  generally,  if  not  expressed,  this  meaning  is 
always  understood. 


528  APPENDIX. 

But  to  suppose  generalised  ideas  as  previooslj  existing 
in  the  mind>  and  the  like,  appears  to  me  to  involve  the 
too  hasty  and  needless  assumption  of  a  gratituous  hjpo- 
thetical  principle,  whereas  I  conceive  I  have  shown,  in 
Essaj  L  §  I.,  that  the  whole  is  resolvable  into  simpler 
elements. 

The  author's  disparagement  of  mathematical  and  phy- 
sical  science  (pp.  22.  65.\  if  understood  as  referring  to 
the  want  of  clear  metaphysical  views,  in  the  establish- 
ment of  first  principles  and  their  methods  of  reasoning, 
evinced  by  too  many  elementary  writers,  I  freely  con- 
fess, has  much  foundation  ;  this  evil,  indeed,  I  have  my- 
self endeavoured  to  expose  and,  I  trust,  in  some  parts  of 
the  subject  to  remedy, — especially  in  several  papers  in 
the  Memoirs  of  the  Oxford  Ashmolean  Society.  Yet  the 
singular  way  in  which  the  author  himself  represents 
several  points  of  mathematical  science,  e.  g.za  to  cur- 
vature (p.  66.),  central  and  tangential  forces  (p.  24.), 
the  pendulum  (p.  26.),  &c.,  seems  to  imply  misconception 
of  the  nature  of  the  case  of  a  kind  very  similar  to  those 
of  his  master  Hegel,  which  have  received  so  full  a  re- 
futation from  Dr.  Whewell  (Cambridge  Transactions, 
1849.) 

M.  Vera  thinks  that  pure  induction  can  constitute  no 
real  science  properly  so  called,  physical  or  metaphysical 
(pp.  18.  21.),  since  its  highest  principles  and  generalisa- 
tions are  professedly  derived  from  the  same  origin  of  ex- 
perience (differing  only  in  extent  and  degree)  as  the 
lowest  collection  of  sensible  facts.  Hence  the  boasted 
claim  of  physical  science  to  a  high,  and  even  to  the  only, 
positive  scientific  character,  he  conceives,  must  fall  to  the 
ground.    I  trust,  however,  that  the  view  taken  in  the 
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1st  Essay  may  suffice  to  relieve  inductive  science  from 
this  charge. 

Na  n. 

On  the  question  to  which  I  have  referred  *,  respecting 
the  supposed  peculiar  vital  principle,  I  have  great  satis- 
faction in  referring  to  various  productions  of  Dr.  Car- 
penter, espedally  his  article  ''  Life,"  in  the  Cjclopsdia  of 
Anatomy  and  Physiology ;  his  Essay  on  the  Mutual  Re- 
lations of  the  Vital  and  Physical  Forces  (Philosophical 
Transactions,  1850),  as  well  as  to  his  Principles  of  General 
and  Comparative  Physiology,  3rd  Edit.  Chap.  iii.  Dr^ 
Carpenter  has  not  only  shown  that  the  principle  of  the 
**  Correlation  of  Forces"  may  he  applied  to  those  concerned 
in  the  production  of  vital  phenomena,  hut  has  recently 
argued  for  its  extension  to  mental  operations  in  so  far  as 
these  take  place  automatically,  u  e.  independently  of  the 
will.  See  his  Principles  of  Human  Physiology,  5th  Edit, 
Chap.  xi.  Sect.  6. 

In  a  communication  with  which  Dr.  Carpenter  has 
favoured  me,  it  appears  that  he  views  the  relation  be-* 
tween  the  mental  and  physical  nature  of  man,  as  much 
more  close  and  intimate  than  I  have  represented  it  in  the 
passages  here  referred  to  (pp.  76.  258.),  and  thus  ap- 
prehends that  we  differ  much  on  that  point.  But  in  fact 
I  do  not  at  all  insist  on  the  degree  of  such  connexion  of 
relation.  I  have  only  contended  that,  to  whatever  extent 
it  be  supposed,  it  in  no  way  affects  the  moral  and  reli- 
gious view  of  the  subject,  which  rests  wholly  on  other 

*  In  Essay  I.  §  n.  p.  67. 
H  M 
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evidence,  and  refers  to  considerations  wboUj  distinct  m 
kind.  To  this  effect  I  have  now  added  a  paragraph  in 
p.  77. 

No.  m. 

Note  to  p.  97. 

The  anomaly  of  retrograde  motion  presented  bj  the 
satellites  of  Uranus,  has  been  very  recently  shown  to 
extend  to  the  satellite  of  Neptune,  though  much  less 
highly  inclined,  from  the  observations  of  Mr.  Lassell,  as 
discussed  by  Mr,  Hind.*  Thus  the  anomaly  is  likely  to 
cease  to  be  one,  and  to  become  a  part  of  some  greater 
law  affecting  in  this  manner  the  outer  planets  of  our 
system ;  and  it  would  seem  to  point  to  some  cause  acting 
exteriorly  to  our  system  while  yet  in  a  nebulous  state. 

It  is  also  conceivable  that  the  motion  of  the  solar 
system  through  space  may  bring  the  component  bodies 
of  it  into  contact  with  other-  portions  of  cosmical  matter ; 
as  indeed  was  suggested  by  an  eminent  continental  as^ 
tronomer,  {is  the  means  by  which  new  comets  are  con- 
tinually brought  within  the  range  of  our  sun's  attraction, 
and  ultimately  fixed  in  our  system. 

In  a  valuable  paper  *^  on  Periodical  Meteors,  ScCy**  by 
Sears  C.  Walker  (Trans,  of  American  Philos.  Soc  1841, 
vol.  viii.,  new  series,  PL  L  p.  113.),  a  similar  suggestion  ia 
thrown  out,  that  by  the  motion  of  the  solar  system  through 
space  new  unformed  sidereal  matter  may  be  continually 
attracted  into  it,  under  certain  conditions  forming  comets, 
under  others  meteorites,  showers  of  shooting  stars.  Sec  * 

*  Astron.  Society's  NoticeB,  vol  xy.  p.  4S. 
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No.  IV. 

Psychology. 

The  interesting  little  volame  of  Psychological  En- 
quiries recently  published  by  Sir  B.  Brodie  throws  valu- 
able light  on  many  of  the  topics  noticed  in  these  Essays. 
I  regret  not  to  have  seen  it  till  a  great  part  of  this  volume 
was  printed. 

The  highly  curious  subject  of  the  connexion  of  our 
physical  and  mental  constitution,  which  forms  a  main 
topic,  and  is  so  copiously  illustrated  through  the  whole 
series  of  these  *^  Enquiries,"  will  throw  much  light  on 
the  points  hinted  at  above.*  And  the  remarks  on  the 
comparative  endowments  of  man  and  inferior  animads, 
full  of  the  most  profound  interest,  will  elucidate  many  of 
the  qaestions  here  referred  to;  but  especially  the  facts 
mentioned  f  may  have  an  important  bearing  on  what  is 
here  hypothetically  suggested  X  on  the  relation  of  man 
to  the  system  of  nature. 

No.  V, 

Kote  to  p.  139. 

In  addition  to  what  was  observed  before  on  causation, 
it  is  somewhat  curious  to  notice  that,  on  the  other  hand, 
D.  Stewart  §  has  adduced  this  very  doctrine  of  mere 
observed  seqaence  (discarding  the  notion  of  necessity)^ 
as  furnishing  the  most  effectual  reply  to  Spinoza*s  mate* 

•  Enay  L  p.  77.  +  Enquiries,  pp.  172— 17S. 

{  Essay  IL  p.  25S.  §  Prdim.  I>ias.  p.  110. 

M  M   8 
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rial  and  atheistic  theory  derived  from  the  supposed 
NECESSAKT  connexiofi  of  causes  and  effects  throughout 
nature. 

"  Necessity "  is  evidently  here  spoken  of  in  the  con- 
fused and  mystified  sense  once  adopted,  of  something  in- 
herently/alecf  and  independent  of  arranged  order,  reason, 
or  moral  causation.  Hobhes's  theory  of  religion  is  per- 
vaded by  the  same  confusion  of  ideas  with  respect  to  the 
word  '^  cause,"  applied  indiscriminately  to  physical  causes 
and  moral,  above  dwelt  upon. 

No.  VI. 

Abstract  of  Professor  Owen*s  View  of  Vertebral  Stmcbire  amd  iia 
Archetype. 

Referred  to,  p.  387. 

The  investigations  of  Professor  Owen,  especially  as  de* 
livered  in  his  essay  "  On  Limbs,'*  referred  to  in  the  text, 
are  so  important,  that  it  may  be  highly  desirable  to  sub- 
join a  somewhat  more  detailed  analysis ;  in  drawing  up 
which,  it  will  be  no  small  recommendation  to  state,  I  have 
had  the  benefit  of  the  author's  own  revision  and  re- 
marks.* 

On  a  cursory  view,  the  skeleton  (especially  in  the 
higher  animals)  appears  to  consist  of  a  chain  of  vertebrae, 
terminated  by  the  tail  or  sacrum  at  one  end  and  the 
cranium  at  the  other,  while  to  a  portion  of  the  vertebne 
are  attached  ribs,  to  the  sacrum  the  pelvis,  and  to  it  the 


*  See  also  the  same  author's  Lectures  on  Yertebrate  Animalfl^  1346  s 
on  the  Archetype  and  Homologies,  &c,  1848. 
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lower  extremities,  and  (apparently  without  any  connexion 
with  Tertebrss)  to  the  upper  ribs  the  scapula  and  clayidey 
with  the  anterior  extremities. 

In  the  attempt  to  reduce  all  these  parts  to  one  principle 
of  analogy,  Cuvier,  Carus,  and  others,  made  some  ad- 
vances. The  bones  of  the  sacrum  were  shown  to  be 
properly  included  in  the  class  of  vertebrss.  But  the  most 
remarkable  was  the  idea  of  reduction  of  the  bones  of  the 
cranium  under  the  same  analogy,  proposed  at  first  merely 
as  an  hypothesis,  by  Oken. 

Again,  the  relations  of  the  pelvis  and  its  limbs,  and 
especially  of  the  scapula  and  fore  extremities,  were  still 
not  included  in  the  generalisation.  They  had  been  re- 
ferred to  imperfect,  or  even  positively  incorrect  analogies, 
as  being  liberated  ribs,  &c.y  or  even  expressly  set  down 
as  anomalies,  by  Cuvier,  Carus,  G-eoffroy,  and  others.  * 
The  obscurity  chiefly  arose  from  studying  too  exclusively 
the  higher  types,  whence  the  nomenclature  was  formed 
on  too  limited  a  basis.f  The  comparative  anatomy  of 
lower  forms  suggests  the  true  analogy. 

Now,  as  to  the  cranium,  had  the  idea  of  Oken  been 
supported  by  the  requisite  proofs^  the  whole  vertebral 
column  would  thus  have  been  included  in  the  same  ana- 
logy; but,  being  hypothetical  only,  Oken's  views  were 
opposed  by  Cuvier  and  Agassiz,  and  had  become  virtually 
excluded  from  anatomical  science  at  the  period  of  the 
communication  of  Professor  Owen's  Report  on  the  Homo- 
logies of  the  Vertebrate  Skeleton  to  the  meeting  of  the 
British  Association  at  Southampton^  in  1846.  In  this  the 
generalisation  was  revived  and  established. 

*  On  limbs,  pp.  81. 41.  63. 102.  f  lb.  pp.  ^-  H^- 

V  X   3 


£34  JkPP£NDIX« 

Again  as  to  the  vertebne  and  limbs,  Professor  Owen 
cleared  up  the  difficulty  bj  commencing  with  a  more 
accurate  view  of  the  nature  of  a  vertebra,  as  a  segment 
consisting  essentially  of  a  **  centrum  "  *  from  which  certain 
^  apophyses  *'  f  radiate ;  on  one  side  uniting  to  form  the 
channel  through  which  the  nervous  system  of  the  spine  is 
conveyed  (thence  called  the  *' neural  arch,**  or  ^neural 
apophysis  ") ;  on  the  other,  the  usually  larger  arch  which 
includes  the  blood  system,  viscera,  &c.,  thence  called  the 
^*  haemal  arch,"  or  "  haemal  apophysis."  These  apophyses 
in  some  vertebrsd  take  the  form  of  ribs^  and  are  here 
termed  the  '*  costal  arch."  But  in  different  vertebrae 
these  apophyses  are  differently  developed,  in  some 
instances  being  only  rudimentary,  or  having  only  one  or 
two  parts  more  developed,  according  to  the  position  and 
organisation  of  the  part. 

But  the  most  essential  point  (which  could  never  be  dis- 
covered but  by  the  comparative  anatomy  of  lower  forms, 
and  by  tracing  the  development  of  the  higher)  is  that  the 
arches  are  often  displaced  X  from  their  vertebras — some- 
times to  a  greater,  sometimes  to  a  less  extent ;  and  that 
to  certain  arches  are  attached  appendages  which  diverge 
from  them.§ 

In  this  way  the  bones  of  the  pelvis  and  those  of  the 
posterior  extremities  are  shown  to  be  the  developed 
haemal  arches  and  appendages  of  the  vertebras  of  the 
sacrum.    In  the  lower  forms  (as  in  fishes  and  serpents) 


*  Qq  LimlM,  pp.  48.  81. 

t  Professor  Owen  restricts  the  term  **  appendage  **  to  the  part  arti- 
cnlated  to  and  diverging  from  the  ''apophyses,'*  whether  ]i»r-,pfeMr-, or 

t  Ib.^.  60. 61.  §  lb.  pp.  7&  105. 116. 
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the  rudiments  of  those  extremities  are  found,  but  an« 
attached  to  their  proper  vertebra  or  segment  In  other 
cases  they  approach  in  different  degrees  towards  the 
condition  of  attachment  and  full  development* 

The  occipital  vertebra  are  the  onlj  ones  which  in  the 
higher  forms  appear  destitute  of  a  costal  arch  and  ap- 
pendages in  situ ;  but  in  lower  forms  (as  in  fisheSi  and 
especially  in  the  Lepidosiren)  the  arch  is  seen  to  be 
formed  by  the  scapula  and  clavicle,  which  arch  is  more 
displaced  in  the  crocodile,  and  still  more  in  the  mammalia ; 
but  the  true  analogy  is  thus  seen.  The  scapula,  clavicle, 
and  fore  limbs  are  the  haemal  arch  and  appendages  of  the 
occipital  vertebr<B  f,  but  differently  displaced  and  developed 
in  different  orders  by  adaptive  power. 

The  same  difference  in  the  development  and  displace- 
ment of  limbs,  according  to  this  analogy,  are  also  shown 
in  the  stages  of  the  foetal  growth  in  the  higher  classes.  % 

The  undeveloped  appendages  of  other  vertebra  are 
potential  or  rudimentary  limbs»  of  which  examples  are 
found  in  fishes.  § 

Thus  the  whole  skeleton  is  reduced  into  one  single 
scheme  or  archetype  most  resembling  the  fish  form.  In 
different  instances  the  parts  are  differently  modified,  but 
always  in  accordance  with  one  invariable  type  or  system. 

As  to  the  insufficiency  of  the  narrow  view  of  final 
causes,  several  striking  instances  are  adduced. 

To  take  a  single  instance,  nothing  can  be  more  at 
variance  with  the  doctrine  that  organs  are  constituted 
merely  with  reference  to  the  purpose  they  are  to  answer, 


•  OnLimbe,  p.58.  f  Ih.  p.  69.  }  Ih.  p.  99. 

§  lb.  H»-  60.  65. 
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than  the  fact  that  the  bones  which  in  the  human  hand 
and  arm  have  their  extended  development  *  nevertheless 
exist  in  precisely  the  same  number  and  arrangement, 
though  altered  in  form,  "buried  up  to  the  claws  in  a 
sheath  of  tough  skin  "  in  the  ^  short  trowel  of  the  mole," 
and  "hidden  beneath  the  common  undivided  sheath  of 
the  fin  of  the  dugong  or  whale.**  This  *^  offers,  perhaps, 
the  most  striking  and  suggestive  instance  of  an  adherence 
to  type,  necemtated,  as  it  would  seem,  notwithstanding  the 
absence  of  all  those  movements  and  appliances  of  the 
limb  that  explain  the  presence  of  the  several  segments, 
on  the  principle  of  final  causes,  in  the  horse  and  in  man/' 

In  like  manner,  the  peculiar  jointed  arrangement  of  the 
bones  of  the  great  toe,  suited  to  the  purpose  of  a  fulcrum, 
is  strictly  preserved  in  the  bones  of  the  foot  of  the  elephant, 
though  all  enclosed  in  one  massive  hoof,  and  in  the  webbed 
hind-paddle  of  the  seal. 

*'I  think  it  will  be  obvious,"  the  author  observes, 
*'  that  the  principle  of  final  adaptation  fails  to  satisfy  all 
the  conditions  of  the  problem. 

<'  A  final  purpose  is  indeed  readily  perceived  and  ad- 
mitted in  regard  to  the  multiplied  points  of  ossification  in 
the  skull  of  the  human  foetus  and  their  relation  to  safe 
parturition.  But  when  we  find  that  the  same  ossific 
centres  are  established,  and  in  similar  order,  in  the  skull 
of  the  embryo  kangaroo,  which  is  born  when  an  inch  in 
length,  and  in  that  of  the  callow  bird  that  breaks  the  brittle 
^g^>  ve  feel  the  truth  of  Bacon's  comparison  of  final 
causes  to  the  Vestal  Virgins."! 

•  On  Limbs,  pp.  18, 14  t  Ih.  p.  39. 
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No.  vn. 


On  the  Theory  of  Unity  ofCompoaitionyhy  T.  H.  Huxky,  Etq^ 

Beferred  to,  p.  891. 

"  In  order  to  a  strict  classification  of  animated  forms, 
we  must  observe  that  living  beings  not  only  are,  but  they 
become;  not  only  have  they  a  definite  structure  in  their 
adult  condition,  but  each  takes  a  definite  road  —  passes 
through  a  definite  succession  of  stages — in  attaining  that 
condition. 

"  It  is  therefore  clear  that  the  naturalist  must  not  only 
make  out  the  resemblance  of  their  adult  structure^  but 
also  the  resemblance,  in  nature  and  order,  of  the  successive 
stages  through  which  they  pass, 

^  For  it  is  obvious  that  two  living  beings  might  have 
a  similar  structure  in  their  adult  condition,  and  yet  have 
passed  through  different  stages  of  development  in  attain- 
ing that  condition ;  so  that  the  naturalist  who  classed 
them  together  on  the  ground  of  their  adult  condition 
alone  might  be  altogether  wrong. 

"  To  take  an  example :  — 

''An  error  in  classification  of  this  kind  was  made 
by  Cuvier  himself.  The  Cirripedes,  or  Barnacles,  are 
creatures  which  in  their  adult  condition  present  a  certain 
resemblance  to  MoUusks  in  many  of  their  structural  cha- 
racters. Cuvier,  who  knew  them  in  this  condition  only, 
did  not  hesitate  to  classify  them  with  the  MoUusca. 

'*  Later  investigators,  however,  who  have  studied  the 
entire  development  of  the  Barnacles  from  their  youngest 
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State  upwards,  have  shown  that  at  first  thej  are  entirelj 
similar  to  the  Waterfleas  and  Monocoli  of  our  ponds  and 
ditches,  which  are  Annulose  animals;  and  that  all  the 
features  in  which  thej  resemble  Mollnsks  arise  from  sub- 
sequent modifications  of  their  mere  external  form. 

**  There  is  no  doubt,  therefore,  in  the  mind  of  any  anato- 
mist of  the  present  daj,  that  the  Cirripedes  are  Annulose 
and  not  Molluscous  animals.  The  error  of  the  anatomical 
method  has  been  corrected  bj  the  application  of  the 
developmental  method. 

''In  the  main,  however,  and  perhaps  invariablj,  when 
sufficient  care  has  been  exercised,  the  anatomicaL  and 
developmental  methods  furnish-  perfectly  harmonious 
results.  Animals  possessing  similar  adult  structure,  as  a 
rule,  pass  through  similar  stages  of  development ;  and 
therefore  it  has  been  found  that  those  grand  generalisa- 
tions of  purely  anatomical  facts  —  upon  which  Cuvier 
founded  his  quadripartite  division  of  the  animal  kingdom 
— have  been,  eventually,  only  confirmed  and  placed  upon 
an  irrefragable  basis  by  inquiries  into  development. 

''  It  cannot  be  too  forcibly  borne  in  mind,  in  estimating 
the  value  of  Cuvier*s  system,  that  he  aimed  not  at  a  mor- 
phology, but  at  a  classification ;  he  did  not  attempt  to 
discover  upon  what  plans  animals  are  constructed,  but  to 
ascertain  in  what  manner  the  facts  of  animal  organisa- 
tion could  be  thrown  into  the  fewest  possible  general 
propositions.  He  set  himself  to  find  out  what  structural 
resemblances  were  the  marks  of  the  greatest  possible 
number  of  other  structural  resemblances ;  and  having 
found  that  the  similarity  of  the  structure  of  the  nervous 
system  was  a  mark  of  more  resemblance  of  other  kinds 
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than  any  other  sort  of  similaritj,  he  adopted  it  as  the 
base  of  his  great  divisions. 

"  By  such  a  method,  without  the  study  of  development, 
you  may  have  a  dauificcttion  of  animals^  but  no  morpho' 
logy;  you  have  without  devetoptneni  no  criterion  of  the 
truth  or  falsehood  of  any  doctrine  regarding  a  common 
plan  or  archetype. 

"  What  Yon  Bar  did  was  to  generalise  the  facts  of  deve- 
lopment in  precisely  the  same  way  as  Cuvier  had  gene- 
ralised the  facts  of  structure,  and  to  demonstrate  that  the 
classification  of  Cuvier  was  in  the  main  simply  the  ex- 
pression of  the  fact  that  there  are  certain  Common  Flans 
of  Development  in  the  animal  kingdom  —  that  there  is 
one  Common  Plan  followed  by  all  Vertebrate  animals, 
another  by  all  MoUusca,  a  third  by  all  Annulosa,  and  a 
forth  by  all  Radiata. 

^'  Finally,  the  grandest  law  of  all  at  which  Von  Bar 
arrived  was,  that  although  beyond  a  certain  period  in 
its  existence  every  Vertebrate,  Mollusk,  Annulose,  and 
Badiate  animal  followed  its  own  special  plan,  yet  that  up 
to  that  point  it  followed  a  plan  common  to  all  animals  ; 
and  thus  he  demonstrated,  and  placed  upon  a  footing  as 
secure  as  that  of  the  law  of  gravitation,  that  doctrine  of 
the  unity  of  organisation  of  all  animals  which  was  with 
Geofiroy  an  undemonstrated  hypothesis. 

"  In  a  word,  the  leading  idea  on  which  the  doctrine  of 
a  '  common  plan '  now  rests  is  the  possibility  of  demon- 
strating a  common  mode  of  development  (or  those  animals 
which  are  affirmed  to  be  organised  upon  a  Common  Plan : 
—  Development  is  the  Criterion  of  Homology.^ 
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No.  vni. 

Abstract  of  Ike,  Theory  of  Specific  Centres.    By  die  late  Profe 
E.  Forbesy  F.R.S^  jr. 

Referred  to,  p.  420. 

'^  1,  A  ^specific  centre 'is  an  area  occupied  by  the 
individuals  of  a  species. 

"  2.  It  is  an  ascertained  fact^  that  numerous  well-marked 
provinces  of  the  earth  and  sea  can  be  indicated,  each  cha- 
racterised bj  a  flora  and  fauna  on  the  whole  peculiar  to 
itself. 

^'  3.  A  species  absolutely  peculiar  to  a  province  has 
necessarily  its  centre  within  it ;  but  many  species  are 
common  to  two  or  more  provinces. 

'M.  As  a  rule,  when  a  species  is  common  to  two  or 
more  provinces,  these  provinces  are  contiguous,  and, 
consequently,  tlie  specific  area  is  continuous. 

"  5,  But  there  are  exceptions,  such  as  species, or  a  groop 
of  species,  exhibiting  in  some  cases  the  phenomenon  of 
occupying  more  than  one  area,  or  of  presenting  outliers 
of  individuals  separated  from  the  main  assemblage. 

"  6.  But  when  we  sift  the  history  of  such  exceptions, 
we  find  that,  by  tracing  back  the  history  of  the  diatribu* 
tion  of  the  species,  or  group  of  species,  so  situated,  in 
time  (t.  e.  their  geological  history),  we  can  show  the 
strong  probability  of  an  epoch  when  all  the  individuals 
of  the  species  in  question  occupied  a  continuous  and 
unique  area. 

'*  7.  Hence  an  inquiry  into  the  distribution  of  the  in- 
dividuals of  a  species  in  both  time  and  space  results  in 


APPENDIX.  541 

the  maintenance  of  the  theory  of  the  vm'fy  of  specific 
centres, 

**  8.  Moreover^  when  we  are  able  to  trace  the  history 
of  a  species  in  time,  we  find,  in  the  majority  of  instances, 
that  there  is  a  distinct  indication  of  a  paucity  of  indi- 
viduals as  we  approach  the  epoch  of  its  first  appearance. 

^  9.  And  when  we  are  dealing  with  well*marked  and 
continuous  areas  of  species  belonging  to  the  present 
epoch,  we  find  that  there  is  within  such  area  the  indica- 
tion of  a  point  of  maximum  development  of  indiTiduals, 
around  which  their  numbers  diminish. 

^^  10.  We  infer  from  these  facts  (8.  and  9.)  the  proba- 
bility of  a  single  point  of  origin  for  every  species  within 
its  centre  of  occupation. 

'Ml.  In  the  course  of  time,  however,  it  is  possible 
that  the  area  of  occupation  of  a  species  may  become  re- 
moved from  the  point  of  origin,  or  may,  after  being  re- 
moved, eventually  return  to  its  original  position. 

'^  12.  The  indications  of  a  single  point  of  origin  for 
each  species,  combined  with  the  fact  that  we  have  no 
knowledge  or  experience  of  the  individuals  of  any  species 
being  produced  otherwise  than  from  individuals  of  its 
own  kind — in  other  words,  that  we  have  no  knowledge 
of  any  other  relationship  between  the  individuals  of  a 
species  than  that  o£  descent — leads  to  the  inference  that 
each  species  originated  from  a  unique  stock  or  prototype, 
consisting  of  a  single  being,  or  pair  of  beings,  according 
as  would  be  required  for  propagation. 

'*  13.  Hence  the  point  of  origin  within  a  specific  centre 
is  the  point  of  appearance  of  the  prototype. 

*^  14.  How  that  prototype  originated  we  know  not ;  but 
the  doctrine  of  specific  centres,  originating  each  with  a 
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prototjrpe  of  its  own,  is  necessarily  opposed  to  the  hypo- 
thesis of  the  evolution  of  all  species  from  one  first  form, 
without  respect  to  the  superiority  or  inferiority  of  the 
form. 

**  15.  That  the  prototype  presented  the  specific  cka* 
ractert  (i.  e.  distinctive  and  constant  features)  of  its  de<» 
scendants,  is  an  hypothesis  rendered  probable  by  all  that 
we  know  of  the  history  of  species  in  space  and  time. 

*^16,  The  observation  of  the  distribution  of  species  in 
space  and  time  indicates  geographical  areas  and  chrono- 
logical epochs  —  points  in  time  and  space — where,  as  it 
were  in  preference,  many  species  originated  in  groups. 
These  we  term  centres  ofcreationy  and  the  phenomena  of 
provinces  are  linked  with  the  existence  of  them. 

''  17.  The  value  of  Palssontology  to  Greology  depends 
on  the  assumption  of  the  constancy  of  specific  type%  and 
the  unity  of  their  centres  or  areas  of  occupation  in  time. 

^M8.  What  is  true  with  existing  species  should  be 
h  priori  true  with  extinct  ones,  since  we  can  clearly  show 
that  all  known  creatures,  recent  and  fossil,  are  members 
of  one  biological  system.*' 

No.  IX. 

On  t&e  Recent  Origin  ofMwu 

Note  to  p.  495. 

A  discovery  of  fossil  human  remains  has  been  recently 
made  under  circumstances  which  appear  to  me  to  call  for 
much  more  close  examination  than  (as  far  as  I  am  aware) 
appears  to  have  been  bestowed  on  the  case. 

The  statement  to  which  I  refer  is  given  in  a  paper  on 
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*"  The  Bailwaj  Cattings  at  Mickleton  Tunnel,"  &c.,  hj 
G.  K  Grayey,  Esq.,  Qaarterlj  Greological  Journal,  Feb- 
raary,  1853,  p.  32.,  where  the  fact  of  the  occurrence  of 
these  remains  is  passed  oyer  without  an j  comment. 

The  annexed  sketch  is  taken  from  that  accompanying 
the  pnper,  the  proportions  only  being  exaggerated  for 
clearness. 


The  material  facts  are  briefly  these :  — The  section  of 
the  hill  presents  a  basis  of  lias,  immediately  oyer  which 
is  a  mass  of  yellow  and  red  sand,  clay,  and  grayel,  form- 
ing the  summit  ;  on  the  northern  side,  after  a  mass  of 
superficial  detritus,  there  was  displayed  what  had  been  a 
small  hollow  or  depression  in  the  slope  of  the  hill,  the 
upper  part  of  which  was  filled  up  by  an  ancient  peat  bog, 
containing  bones  of  yarious  animals,  probably  of  existing 
species  (but  this  is  not  distinctly  specified) ;  below  this 
occurred  a  bed  of  dark  sandy  earth,  with  stumps  of  trees 
in  situ ;  and  below  this  a  bed  of  indurated  blue  clay  (the 
same  as  that  forming  a  continuous  band  on  the  opposite 
face  of  the  hill),  in  which  a  human  skeleton  was  found, 
in  an  inclined  position,  distinctly  as  engulphed^  not  buried. 
Now  on  this  I  would  obserye ;  — 

1.  The  bed£  composing  the  upper  part  of  the  hill  con- 
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sist  solely  of  yellow  and  red  clays,  and  sands,  &c  ;  hence 
the  blue  clay  eouUt  not  have  come  from  the  upper  part  of 
the  hill  by  washing  down  at  a  recent  period,  but  could 
only  have  originated  in  a  deposition  from  the  waters 
before  the  hill  had  emerged  to  the  level  at  which  it  oc- 
curs, and  which  is  nearly  the  same  on  both  sides. 

[The  yellow  clay  which  covers  it  on  the  south  may 
possibly  have  been  washed  down,  but  may  more  pro- 
bably have  been  a  similar  deposit.] 

2.  After  the  hill  had  emerged,  the  bltu  clay  on  the 
south  was  dried  up  and  consolidated.  But  on  the  north 
the  small  patch  of  it  continued  exposed,  and  did  not  dry 
up  or  consolidate,  but  remained  in  the  state  of  soft  mud^ 
probably  by  the  retention  of  water  in  the  hollow,  at  least 
until  the  human  remains  were  inclosed  in  it,  which  mutft 
have  taken  place  while  it  was  in  a  soft  state  (unless, 
indeed,  they  were  engulphed  while  it  was  still  under  the 
sea,  which  is  not  likely).  How  long  after  the  elevation 
it  thus  continued  in  the  state  of  a  muddy  pond  before 
being  filled  up  and  coated  over,  is  another  point  not 
easily  settled. 

3.  At  some  period  after  these  remains  were  imbedded, 
the  water  drained  oif,  the  clay  consolidated,  and  a  bed  of 
dark  sandy  earth  overspread  the  top  of  it.  Whence  was 
this  derived  ? 

4.  In  this,  trees  then  grew,  their  roots  striking  down 
into  the  clay ;  their  stumps  being  found  in  sitUy  with 
various  other  vegetable  remains  in  the  sand. 

5.  After  the  trees  had  fallen  and  decayed,  a  peat  bog 
formed  on  their  site.  All  these  events  must  have  re- 
quired a  long  series  of  ages.  The  peat  bog,  when  at 
length  formed  fully,  must  bave  remained  such  for  a  very 
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long  period  to  account  for  the  great  nunUfer  of  remains  of 
various  animals — oxen,  horses,  deer,  boars,  and  foxes  — 
all  collected  in  so  small  a  space. 

6.  After  this  the  peat  dried  up^  and  the  whole  became 

I  covered  with  a  deposit  of  loam,  sand,  &c.,  which  over- 

spreads the  side  and  top  of  the  hill  (but  whose  date  is 

;  not  explained),  and  which  forms  the  modem  surface  and 

I  contour  of  the  hilL 

I  Considering  the  very  long  series  of  physical  events 

which  thus  must  have  occurred  since  the  human  remains 
were  imbedded^  it  becomes  an  important  inquiry  to  en* 
deavour  to  settle  the  probable  relation  of  these  various 
changes  to  any  known  epochs  of  geological  action. 

I  merely  wish  to  place  these  facts  in  a  prominent  light 
for  the  sake  of  exciting  inquiry  on  the  part  of  those 
better  able  to  judge,  and  without  pretending  to  offer  an 
opinion  on  the  point  The  question  would  probably 
involve  attention  to  the  repeated  series  of  clianges  of 
level  and  condition  which  have  occurred  in  the  long 
period  since  the  pleiocene,  especially  as  illustrated  by 
the  researches  of  Mr.  Trimmer.* 


No.X. 

In  connexion  with  what  I  have  said  f  on  the  multipli- 
cation of  species,  some  very  important  remarks  have 
since  been  brought  to  my  notice  in  Dr.  J.  D.  Hooker's 
'*  Introductory  Essay  on  the  Flora  of  New  Zealand." 


*  See  GeoL  Qiuit  Joomaly  No.  86.  p.  293.,  and  previous  namben 
there  referred  tow 
f  P.  897. 


NN 
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That  distingiiished  naturalist  contends  that  a  great  and 
needless  arbitrary  increase  in  the  number  of  assigned 
species  is  continuallj  being  made  bj  naturalists,  from  not 
sufficiently  considering  the  actual  very  wide  limits  of  de- 
parture and  variation  from  any  fixed  or  assumed  type  in 
each  species.  Thus  the  real  number  of  species  is  much  less 
than  is  often  supposed  (see  §  2.  pp.  xiv — xvi.). 

These  statements,  while  they  in  one  point  of  view 
would  tend  to  modify  any  argument  from  the  increasing 
number  of  species,  yet  in  another  would  support  the  con- 
sideration that,  even  among  existing  species  and  within 
the  limits  oi  finite  time,  the  power  of  change  is  so  great 
as  materially  to  impair  the  idea  of  any  real  principle  of 
immutability^  and  thus  to  give  greater  scope  to  the  pos- 
sibility of  more  extensive  modifications  in  the  course  of 
natural  changes  operating  through  indefimtefy  extended 
periods  of  past  time. 

The  learned  and  acute  author  speaks  of  the  possible 
**  creation  "  of  distinct  and  new  forms  in  several  places, 
but  manifestly  without  restricting  it  to  any  particular  hy- 
pothesis as  to  mode  of  production. 

He  regards  the  existing  flora  of  the  South  Seas  as  the 
partial  remains  of  that  of  more  extended  lands  submerged, 
and  speaks  with  disapproval  of  the  hypothesis  of  the 
"  creation  of  each  species  on  each  island  by  progressive 
developement  on  the  spot "  (p.  xxi.),  which,  for  those 
islands,  may  no  doubt  be  perfectly  just.. 

Yet  again  (p.  xxv.),  he  disclaims  entering  on  the  ques- 
tion of  the  origin  of  species  ;  and  while  he  considers  them 
to  have  been  permanent  for  ages,  yet  he  observes  there  is 
nothing  in  what  he  advances  inconsistent  with  anjf  theory 
of  their  origin  which  the  speculator  may  adopt 
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After  speaking  of  the  obliteration  of  some  species,  he 
obserres :  ''  Whether  the  balance  of  nature  is  kept  up  by 
the  consequent  increase  of  the  remainder  in  individuals, 
or  by  the  sudden  creation  of  new  ones,  does  not  appear 
nor  have  we  any  means  of  knowing."  ....'*  We  know 
that  species  perish,  suddenly  or  gradually,  without  varying 
into  other  forms  to  take  their  place  as  species***  (P.  xxvi.) 

These  expressions  are  not  perhaps  designed  to  bear 
precisely  on  the  present  discussion  ;  but  it  may  be 
remarked  that  the  last  sentence  involves  an  assumption  of 
the  question  here  considered. 

But  it  is  alleged,  in  dwelling  on  the  uncertainty  of  the 
limits  of  species,  it  is  not  meant  that  that  uncertainty 
exists  really  in  the  nature  of  things,  but  only  in  the  want 
of  sufficient  evidence  and  opportunities  on  the  part  of 
naturalists,  that  the  iiidefinitude  is  not  real,  but  only  ap- 
parent— from  our  ignorance. 

It  must  be  recollected  however^  that  the  same  argument 
will  tell  in  the  opposite  sense,  and  that  the  same  confessed 
ignorance  should  equally  hinder  the  assertion  of  the  im- 
mutable character  of  species.  Until  the  limits  have  been 
defined  without  fear  of  error,  it  is  vain  to  assert  that 
they  are  fixed. 

Remarks  of  a  similar  kind  are  also  advanced  more  re- 
cently, in  the  Introductory  £ssay  to  the  "  Flora  Indica  ** 
by  the  same  author  in  conjunction  with  Dr.  Thomson 
(1855,  p.  21.). 

The  authors  speak  of  the  hypothesis  of  **  universal 

mutability  "  of  species  as  opposed  to  facts,  in  which  even 

the  advocates  for  mutability,  under  special  conditions  in 

indefinitely  long  periods,  would  entirely  agree.   They  are 

M  H  a 
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also  anxious  to  show,  what  woald  be  equally  conceded, 
that,  even  admitting  that  hypothesis,  it  woald  not  invali- 
date systematic  classification  during  the  existing  epoch. 

The  extensive  limits  of  variation  from  a  given  type,  in 
all  species,  is  also  particularly  insisted  on,  and  that,  in 
fact,  the  true  conception  of  a  species  lies  not  in  any  ex- 
isting type  or  form,  but  in  an  abstract  idealy  which  an 
unpractised  observer  will  often  not  recognise  in  familiar 
forms  really  belonging  to  the  species.  (P»  35.) 


No.  XL 
Note  to  pu  63. 

In  reference  to  my  allusion  to  Comte's  omission  of  geo- 
logy in  his  "  View  of  Positive  Philosophy,**  an  able  and 
acute  correspondent  has  suggested  that  the  omission  arose 
from  the  circumstance  that  Comte  formed  his  system  of 
science  on  the  principle  of  a  classification  of  laws,  be- 
ginning with  the  most  simple,  as  those  of  inertia,  gravity, 
up  to  the  most  complex,  those  of  life ;  whereas  geology 
refers  to  a  particular  class  of  phenomena^  not  a  peculiar 
set  of  laiDS,  Supposing  this  to  be  the  principle  of  his 
classification,  it  merely  shows  that  that  principle  is 
defective  for  a  complete  or  comprehensive  system  of 
science.  But  I  am  disposed  to  regard  his  fundamental 
idea  as  something  different  from  this,  and  as  referring 
rather  to  the  perfect  definiteness  of  the  conceptions 
involved,  and  the  exclusion  of  all  hypothetical  ideas. 
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No.xn. 

Extraetifiom  ike  Amnioermnf  AdinssofMr,  W.  J,  HamUkm :  1855. 
Qaarterly  Jonmal  of  Geological  Society,  No.  42. 

^*  Thus,  wherever  we  find  the  strata  conformahle,  we 
have  a  confirmation  of  the  well-known  sajing,  *  Natura 
non  facit  saltom/  In  fact  all  natural  changes  are  gra- 
dual under  these  circumstances.  The  conditions  of  life 
gradually  change ;  and  the  organic  forms  are  modified  to 
meet  tliese  changes.  Certain  species  disappear,  while 
others  adapted  to  the  altered  circumstances  are  called  into 
existence,  and  continue  to  flourish  side  hy  side  with  some 
of  the  pre-existing  forms,  thus  confirming  the  view  already 
stated,  that  when  the  strata  are  conformahle,  no  line 
can  be  drawn  between  successive  formations— the  gradual 
change  is  not  marked  by  sudden  breaks  in  the  series 
of  animal  life.  In  fact,  we  must  not  forget  that  our  no- 
menclatures are  for  the  most  part  only  relative.  Nature 
ever  acts  upon  one  long  unbroken  plan,  and  knows  as  little 
of  sharp  limits  between  Trias,  Lias,  and  Jurassic,  as  be- 
tween the  families  and  genera  of  existing  organic  life* 
These  terms  are  at  best  but  temporary  shifts  to  assist  our 
memories  and  enable  us  to  register  our  facts  and  our 
knowledge. 

'*  We  must  be  careful  not  to  give  too  much  importance  to 
nomenclatures,  which  deserve  at  the  best  but  a  secondary 
consideration."  (P.  Ixviii.) 

Again,  in  a  subsequent  passage  the  President  expresses 
his  view  of  the  matter,  more  fully  and  generally,  a^ 
follows :  —  We  have  found,  during  late  years,  that  in  pro- 
portion as  we  extended  our  knowledge  of  difierent  formn- 
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tioDS,  we  haye  been  compelled  not  onlj  to  introduce 
a  greater  number  of  principal  formations,  but  to  sub- 
divide these  again  into  groups,  and  again  to  sub-divide  the 
groups  into  distinct  beds.  This  process  has  long  con- 
tinued. We  are  no  longer  satisfied  with  primary, 
secondary,  and  tertiary  epochs ;  it  is  not  enough  that  we 
have  introduced  the  Permian,  Neocomiac,  and  similar 
terms,  to  designate  different  periods,  or  that  we  have  sub- 
divided the  secondary  rocks  into  Triassic,Lias8ic,  Jurassic, 
and  Cretaceous ;  all  these  divisions  are  again  sub-divided, 
I  might  almost  say,  ad  infinitum.  As  the  investiga- 
tion of  geologists  has  extended  itself  over  distant 
countries,  and  has  brought  fresh  continents  under  our 
notice,  new,  and  at  first  sight  anomalous,  combinations 
have  been  brought  to  light.  The  limits  and  breaks 
already  assigned  to  different  formations,  in  the  countries 
where  first  observed,  have  not  been  found  always  to  hold 
good.  The  marked  unconformability  of  stratification,  and 
the  distinct  differences  of  palaeontological  evidence,  on 
which  the  limits  of  formations  were  first  grounded,  have 
in  other  countries  either  disappeared  altogether,  or  have 
required  to  be  greatly  modified.  It  has  been  found  that, 
between  these  respective  limits,  as  at  first  laid  down,  cer- 
tain  fossils  of  the  lower  beds  extend  higher  up  into  those 
above,  while  some  of  those  hitherto  supposed  to  be  cha- 
racteristic of  the  overlying  formation  are  found  extending 
downwards  into  beds  of  an  older  age.  On  the  other 
hand,  that  unconformability  of  strata  which  was  supposed 
to  mark  the  limits  of  epochs,  and  to  point  out  the  breaks 
occasioned  in  the  successive  deposition  of  strata  by  great 
natural  convulsions,  is  often  found  to  disappear  when  the 
investigation  is  extended  and  the  strata  are  traced  into 
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other  countries.  In  this  dilemma,  the  first  step  has  been 
to  intercalate  new  beds,  as  intermediate  between  the  dif- 
ferent formations,  connecting  them  as  it  were  hj  a  certain 
communitj  of  animal  life,  marking  the  passage  from  one 
condition  of  existence  to  another ;  as,  for  instance,  the  S. 
Casciano  beds  are  now  introduced  between  the  Triassic 
and  the  Liassic,  the  Carboniferous  Shales  between  the  Old 
Bed  Sandstone  and  the  true  Carboniferous  beds,  and  others, 
which  will  readilj  occur  to  jou-  But  the  difficulty  does 
not  cease  here.  As  we  extend  our  inquiries,  we  find  that 
the  gradual  passages  from  one  formation  to  another  are 
mere  local  phenomena;  and  we  are  thus  almost  forced  to 
the  conclusion  that  such  marked  separations  between  the 
different  formations,  as  we  have  been  fondly  trusting  to,  do 
not  really  exist  in  nature.  I  believe  the  time  will  come 
when,  having  brought  before  us  a  greater  amount  of  sec- 
tions all  over  the  world  (if,  indeed,  it  is  not  possible  to  do  so 
already),  we  shall  find  that  there  exists  a  gradual  passage 
from  the  very  oldest  to  the  newest  strata,  that  from  the 
earliest  fossiliferous  rocks  to  the  most  recent  post-pleiocene 
formations,  there  has  been  one  unbroken  sequence  of  de- 
posits, modified  only  by  local  disturbances,  showing  the 
gradual  change  of  organic  life  according  to  the  difierent 
conditions  of  existence;  that  in  every  case  a  certain 
number  of  species  existing  in  the  beds  below  have  been 
continued  upwards,  mingled  with  new  forms  specially 
created  to  suit  the  new  state  of  things ;  and  that  this 
progress  has  ever  been  going  on  in  some  part  of  the 
earth's  surface,  undisturbed  by  other  local  changes 
and  convulsions.  We  know  that  as  the  conditions  of  life 
varied,  new  forms  we  recalled  into  existence,  while  former 
ones  were  gradually  disappearing  ;  but  we  shall,  I  think, 
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be  more  and  more  forced  to  give  np  that  view  which  led 
us  to  subdivide  the  countless  myriads  of  ages  of  geologic 
time  into  epochs,  formations,  groups,  and  sabdivisions, 
and  to  look  upon  the  whole  series  as  one  grand  group, 
modified  in  time  bj  a  slow  and  imperceptible  progress, 
and  affording  breaks  and  interruptions  of  conformability 
of  strata  only  as  local  phenomena.*'  (P.  xci.) 

No.  XIIL 

On  the  Argument  of  Natural  ThetHogy. 

In  what  has  been  advanced,  in  several  parts  of  each  of 
these  Essays,  on  the  subject  of  Natural  Theology^  I  have 
adverted  very  little  to  the  metaphyneal  or  moral  proofs 
of  the  existence  or  attributes  of  the  Deity,  but  have 
confined  my  remarks  entirely  to  the  phytieal  evidence, 
and  the  strict  conclusion  from  it.  It  may  be  desirable 
to  add  a  word  in  reference  to  those  other  modes  of 
reasoning,  especially  in  connexion  with  what  I  have  re- 
marked in  a  previous  part  of  this  Appendix  as  to  the 
relation  of  my  argument  to  metaphysical  views. 

In  the  present  instance  such  a  reference  to  the  meta- 
physical speculations  of  some  of  the  most  eminent  philo- 
sophers, especially  those  of  SlicNT,  afford  a  strong 
corroboration  of  the  propriety  of  the  course  I  have 
pursued.  It  is  perfectly  well  known  that  the  yarioos 
alleged  a  priori  proofs  of  a  Deity  (as  those  of  Descartes, 
Leibnitz,  Clarke,  and  Locke),  after  being  analysed  in  a 
masterly  manner  by  that  great  metaphysician,  have  been, 
as  I  think,  conclusively  shown  to  fail  as  strict  philoso- 
phical arguments. 

He^  however,  fully  admits  the  physical  argument,  but 
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as  appears  to  me,  without  giving  it  that  primary  import- 
ance which  I  conceive  it  deserves. 

He  dwells  much  more  upon  the  moral  and  practical 
argument  arising  from  the  common  feeling  of  mankind ; 
and  doubtless,  in  a  praetieal  point  of  view,  nothing  is 
more  powerful  than  such  an  appeal;  but  this  is  con- 
fessidely  bende  the  question  of  strict  philosophical  evi- 
dence. 

Again,  abstract  and  d  priori  arguments,  if  ever  so 
valid,  can  lead  to  nothing  but  abstract  conclusions ;  the 
idea  of  a  Deity,  so  deduced,  can  be  nothing  but  a  mere 
abstraction  and  creation  of  the  intellect.  This,  then, 
would  bring  us  very  nearly  to  the  theory  of  Feuerbach,  — 
''Grod  exists  only  in  our  minds.**  Thus  it  appears  to  me 
more  especially  desirable  to  dwell  on  the  physical  argu- 
ment, and  particularly  important  to  be  careful  to  present 
it  in  its  strict  and  legitimate  form,  as  to  the  kind  of 
conception  which  it  furnishes.  Granting  whatever  force 
may  legitimately  belong  to  any  of  the  other  arguments 
alluded  to,  it  is  clear  that  the  physical  evidence  is  pre- 
cisely that  which  is  the  only  real  corrective  and  cor- 
roborative  of  them  all. 

In  the  speculations  of  Feuerbach  here  alluded  to, 
which  have  obtained  much  celebrity  (Essence  of  Chris- 
tianity, transl.,  London,  1854),  there  is  also  much  bearing 
on  some  other  points  discussed  in  these  Essays. 

This  is  not  the  place  to  go  into  any  observations  on  his 
theory  of  religion  in  general  I  shall  merely  advert  to 
one  or  two  particular  points  having  reference  to  the  rela- 
tions of  theology  to  science. 

One  of  Feuerbach's  leading  ideas  (as  a  consequence 
from  his  principle)  is  the  essential  antagonism  between 
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the  religious  principle  and  the  contemplation  of  external 
nature.  Hence  the  desire  to  render  the  universe  suhordinate 
to  man  —  hence  the  hostility  to  "  a  philosophy  of  second 
causes,"  and  the  idea  that "  religion  is  abolished  when 
second  causes  are  interposed  between  Grod  and  man/ 
(Transl.,  p.  180.) 

He  refers  especially  to  the  idea  of  '^  creation,"  as  essen- 
tial  to  the  religious  idea,  and  remarks  on  its  peculiar 
significance  in  the  Judaical  system  (p.  112.).  Yet  it  would 
seem  as  if  he  confounded  this  with  the  Christian  doctrine, 
as  indeed  the' mistaken  views  of  many  diyines  might 
justify  him  in  doing. 

He  dwells,  with  much  fo  ce,  on  the  false  and  narrow 
philosophy  of  a  class  of  writers  who  dwell  solely  on  the 
low  utilitarian  view  of  nature;  he  remarks  the  phi- 
losophical inconsistencies  of  their  advocacy  of  *'  creation  " 
(pp.  84.  190.),  as  well  as  of  their  contracted  view  of  final 
causes,  though  he  is  not  particularly  happy  in  the 
instances  which  he  selects  (p.  103.). 

In  these  remarks  (his  translator  informs  us)  he  had  an 
eye  to  ''  the  vapid  and  narrow  theology  of  the  English 
natural  philosophers;"  and  his  censures,  I  conceive,  are 
not  wholly  undeserved,  though  I  venture  to  hope  the 
views  advanced  in  my  Essays  may  be  admitted  as  an  ex- 
ception to  this  sweeping  charge. 

Whatever  may  be  thought  of  Feuerbach*s  speculations 
as  a  theory  of  real  Christianity,  they  certainly  evince  a 
deep  insight  into  the  working  of  the  tendencies  of  human 
nature  towards  those  corruptions  and  excesses  which  too 
often  usurp  the  name  of  Christianity,  with  which  he 
seems  to  confound  it,  and  the  study  of  which  folly  explains, 
on  a  common  principle,  the  antagonism  between  that  fana- 
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tical  spirit  in  its  diversified  forms  and  all  philosophical 
views.  To  those  views,  even  in  themselves,  the  vulgar 
mind  feels  a  natural  antipathy ;  and  when  to  these  the  de- 
mands of  superstition  are  added,  we  have  a  ready  clue  to  all 
the  delusions,  extravagances  and  incoherences  popularly 
broached  on  such  subjects,  which  are  but  the  expression  of 
a  religious  animosity  against  whatever  tends  to  humiliate 
man's  imagined  self-importance,  some  instances  of  which 
have  been  adverted  to  in  these  Essays.     > 

Hence  we  may  understand  the  pious  horror  with  which 
all  new  discoveries  and  applications  of  the  powers  of 
nature  are  regarded ;  hence  the  sacred  jealousy  of  inha- 
bitants in  other  planets;  hmce  the  profaneness  of  the 
nebular  hypothesis,  **  the  duU  and  dangerous  heresy  of  the 
age ; "  *  hence  the  still  more  flagrant  wickedness  of  the 
theory  of  development,  and  the  high  merit  of  those 
scientific  men  who  pander  to  the  popular  religious  appetite 
by  denouncing  such  views;  hence  the  sin  of  geology, 
and  the  righteousness  of  those  who  seek  to  do  away  the 
offence  even  by  the  most  transparent  subterfuges  and  eva- 
sive compromises. 

The  same  spirit  descends,  on  the  one  hand,  to  dictate 
a  religious  faith  in  the  existence^  of  live  toads  immured  in 
solid  rock  from  the  creation,  or  full  grown  animals 
brought  forth  out  of  the  earth ;  on  the  other,  soars  to  the 
assurance  that  the  whole  universe  is  merely  subservient 
to  the  supreme  dignity  and  importance  of  man  —  the 
planets  created  only  to  be  the  locality  of  his  future 
existence— the  commencement  of  Ais  species  the  only  epoch 

*  Brewster, »  Life  of  Newton,*'  ii  81. 
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worthy  the  name  of  creation — the  earthy  as  his  abode, 
the  moral  centre  of  the  universe,  while  its  position  as  the 
physical  centre  is  but  reluctantly  denied,  nay,  may  be 
even  still  open  to  question.  The  rotation  of  the  moon 
on  its  axis  is  authoritatiYely  condemned!  and  that  of 
the  earth  itself  rests  on  arguments  little  better  t  Fou- 
cault's  experiment  (so  eagerly  grasped  at  by  the  Coper* 
nicans)  has  been  explained  on  quite  other  principles ! 

We  are  thus  in  all  points  veering  fast  towards  the  old 
and  orthodox  Ptolemaic  doctrine,  which  will,  doubtless, 
soon  be  stamped  with  the  imprimatur  of  the  Inspectors, 
and  taught  in  our  national  siShools,  along  with  the  creation 
of  the  world  in  six  days,  as  indisputable  Scripture  truth, 
and  all  impugners  of  either  handed  over  to  the  eccle- 
siastical tribunals. 
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